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O PostgreSQL

PostgreSQL — Hanbonee nonHodpyHKLMOHaNbHasA, CBOGOAHO
pacnpocTpaHsemasn CYB[] ¢ oTKpbITbIM KOgoM. PazpaboTaHHas

B akafleMnyecKoi cpefie, 3a AONTYI0 UCTOPUIO CMOTUBLLAA BOKPYT
cebA Wrpokoe cooblecTBo pa3paboTumnkos, sta CYB[] obnagaet
BCEMW BO3MOXKHOCTAMM, HEOOXOANMbIMU GONBLUMHCTBY 3aKa34MKOB.
PostgreSQL akTMBHO NpUMeHAeTCA No BCeMy MUPY ANA CO3AaHNA
KPUTUYHbIX G13HEC-CUCTEM, paboTatoLwnx Nog 60MbLIOI Harpy3Ko.

HemHoro ncropun

CoBpemeHHbIl PostgreSQL BefieT NponcxoxaeHre oT NpoekTa
POSTGRES, koTopblii pa3pabaTbiBancs nog pykoBoactsom Maiikna
CroyHb6peiikepa (Michael Stonebraker), npodeccopa
KanndopHuiickoro yHnsepcuteta B bepknu. [lo atoro Maiikn
CroyH6pelikep yxxe Bo3rnaensan pa3paboTtky INGRES — ogHoi

13 nepsbix penaunoHHbix CYB[, — n POSTGRES BO3HUK Kak
pesynbTaT OCMbIC/IEHMA NpeAblAyLLeli paboTbl 1 KenaHus
NpeofoneTb OrpaHNYEHHOCTb XECTKOWN CUCTEMbI TUMOB.

PaboTa Hap NnpoekTom Hauyanacb B 1985 roay, 1 go 1988 ropa 6bin
ony6NMKOBaH Psf HayuYHbIX CTaTel, ONMCbIBAOLLVX MOAESb AAHHbIX,
A3blK 3anpocos POSTQUEL (8 To Bpems SQL elye He 6bin
o6Lenpri3HaHHbIM CTaHAAPTOM) U YCTPOWNCTBO XPaHUINLLA AAHHDBIX.

POSTGRES nHorga ele OTHOCAT K Tak Ha3blBaeMbIM
noctpenaymoHHbiM CYB. OrpaHMYyeHHOCTb PeNALMOHHON MOaEeNn
Bceraa 6bina NpeAMEeTOM KPUTUKN, XOTs U AABAsAIacb 06paTHON
CTOPOHOI ee MPOCTOTbl U cTporocTvi. OfHAKO NPOHUKHOBEHE
KOMMbIOTEPHBIX TEXHONOTUIA BO BCE CHepbl XKM3HU TpeboBasio
HOBbIX NMPWIOXKEHWI, @ OT 633 AaHHbIX — MOALEPXKKM HOBbIX TUMOB
[aHHbIX 1 TaKUX BO3MOXKHOCTE, Kak HacriefoBaHuWe, co3faHne
C/IOKHbIX OOBEKTOB 1 YMNPaBeHVE VMN.



MNepBas Bepcusa CYB[ 6bina BoinylweHa B 1989 rogy. basa faHHbIx
COBEpPLUEHCTBOBANACh HA MPOTAXKEHNM HECKONbKMX NeT, a B 1993
ropy, Koraa Bbilna Bepcua 4.2, NpPoeKT 6bin 3akpbIT. Ho, HecmoTpA
Ha oduLManbHoe NpeKkpalleHre, OTKPbITbIA Kog 1 BSD-nuueH3us
no3BoNWAY BbiNyckHUKam bepknu SHapio O n Ixonn Yeny B 1994
rofly B3ATbCA 3a ero AanbHenwee passutrie. OHK 3aMeHNNN A3bIK
3anpocoB POSTQUEL Ha cTaBLUNii K TOMY BPeMEHU O6LLenpUHATHIM
SQL, a npoeKT nonyuun Ha3saHue Postgres95.

K 1996 ropgy cTano AcHO, 4To Ha3BaHue «Postgres95» He BbigepXnT
ncnbiTaHne BpemeHeM, 1 6bin1o BbibpaHo HoBoe nma — PostgreSQL,
KOTOpOe OTpa)aeT CBA3b 1 C OpUrnMHanbHbIM Npoektom POSTGRES,
1 ¢ nepexofom Ha SQL. imeHHo nostomy PostgreSQL nponsHocutca
«MOCTrPec-Ky-3/1b» UK MPOCTO «MOCTIPEC», HO TONbKO

He «nocTrpe».

HoBas Bepcua ctapToBana Kak 6.0, Npoaonkaa NCXOAHY0
HymepaLuio. [poeKT BbIpOC, 1 ypaBneHne UM B3Ana Ha ceba
roHauvasny Hebonbluas rpynmna MHULMATUBHBIX NMOJb30BaTeNen n
pa3paboTumKoB, KOTOpas nosyunna HassaHve [nobanbHow Fpynmbl
pa3pabotkm PostgreSQL (PostgreSQL Global Development Group).

PazBurtme

Bce ocHOBHbIe pelueHusA o MiaHax Pa3BUTUA U BbIMYCKax HOBbIX
BepCUI NpuHMMatoTca Ynpasnatowmum kommuTtetom (Core team)
npoekTa. B HacToALMIA MOMEHT OH COCTOUT U3 LIECTU YeNoBeK.

MoMM1MO 06bIYHBIX Pa3PabOTUMKOB, BHOCALLMUX MOCUIIbHYIO NIENTY
B Pa3BUTME CUCTEMDI, BbIAENAETCA rPyrnna OCHOBHbIX
pa3paboTumkoB (major contributors), caenaBwmnx cyLwecTBEHHbIN
BKNag B pa3suTre PostgreSQL, a Takke rpynna pas3paboTumkos,
MMeHoLLMX MPaBO 3anncK B Peno3nTopuii NCXOAHOTO Kofa
(committers). CoctaB rpynnbl pa3paboTurKoB CO BpemMeHem
MeHAeTCA, NOSABMATCA HOBbIE UleHbl, KTO-TO OTXOAWT OT MpoeKTa.
AKTyasbHblI CMINCOK Pa3paboTuMKOB NOAAEPKMBAETCA

Ha odumanbHoMm cainTe PostgreSQL www . postgresql.org.



Bknag poccuickux pa3paboTtunkos B PostgreSQL Becbma
3HauuTeneH. 3To, MOXanyi, Camblii KPYMHbIN ro6anbHbI NPOEKT
C OTKPbITBIM UCXOAHBIM KOJOM C TaKUM LUIMPOKNM POCCUNCKUM
npeAcTaBUTENbCTBOM.

Bonbluyto ponb B ctaHoBNEHUN 1 pa3suTum PostgreSQL cbirpan
nporpamMmmncT n3 KpacHosipcka Bagnm MrixeeB, BxogusLumn

B Ynpasnawowmii KomuteT. OH ABNAETCA aBTOPOM TaKUX BaXKHENLLNX
YyacTel CUCTeMbI, Kak MHOTOBEPCUOHHOE ynpaBsJieHne
opHoBpemeHHbIM gocTynom (MVCC), cuctema oumcTkm (vacuum),
XKypHan TpaH3akuuii (WAL), BnoxeHHble 3anpocbl, Tpurrepbi.
Cenuac Bagum yxe He 3aHMMAeTCA NPOEKTOM.

B HacToAWMI I MOMEHT B YMCSIO OCHOBHbIX Pa3paboTUMKOB BXOAAT
Tpoe npeacTasuteneit Poccun — Oner bapTyHos, ®efop Crraes

n AnekcaHap KopoTkos, — ocHoBaBLuux B 2015 rogy KomnaHuio
Postgres Professional. Cpean KpynHbIX HanpasieHNii BbINOAHEHHbIX
MY paboT MOXKHO BbIAENUTb Nokanusauumto PostgreSQL
(nopaep»kKa HauroHanbHbIX KoaUpPoBoK 1 Unicode), cuctemy
MOJIHOTEKCTOBOFO MOWCKa, paboTy ¢ MaccMBamu 1 cnabo-
CTPYKTYpUpOBaHHbIMU AaHHbIMK (hstore, json, jsonb), HoBble
meToabl uHpekcauum (GiST, GIN, SP-GiST). OHun ABnATCA aBTOpamm
60/1bLIOr0 YKCIa NOMYNAAPHbIX PACLUMPEHNIA.

Linkn paboTbl Hap ouepesHoii Bepcuein PostgreSQL 06biuHO
3aHMMaeT OKOJ10 rofja. 3a 3TO BPeMsA OT BCeX »KenatoLmnx
NPVHMMAIOTCA Ha PAaCCMOTPEHME NaTuu C UCNPaBNeHNAMU,
M3MEHEHUAMU 11 HOBbIM GYHKLIMOHaNoM. 151 06CyXaeHuA natyen
Mo TPaauLMM NCMOSb3yeTcsA CNCOK paccbinku pgsql-hackers. Ecnn
coobLLecTBO NPU3HAET NAEI0 NONE3HOW, ee peanusauno —
NpaBWUIbHOW, @ KOA MPOXOANT 06A3aTeNbHYI0 NPOBEPKY APYrMU
pa3paboTumKamu, To NaTy BKIOYAETCA B HOBbI penns.

B HEKOTOPbIN MOMEHT 06bABNAETCA 3Tan CTabunusaunm Koga —
HOBbIN GYHKLMOHAN OTKNafblBAaETCA A0 ClieaytoLlel Bepcun,

a NpoAoMKaloT NPUHUMATLCA TOSTbKO UCMPABAEHNA UK YRyULIEeHUA
y>Ke BKJTIOUEHHbIX B penin3 natyeii. MiHorga B npouecce pabotbl
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HaJ HOBOW Bepcueli BCKPbIBAIOTCA U UCNPABAIOTCA CTapble
olWNBKM, a Hanbosee KPUTUYECKIME N3 HUX UCMIPABASIOTCA

1 B NpefblayLnx Bepcuax. 1o mepe HakonneHna Taknx
MCNpaBeHNii NPYHUMAETCA PeLLeHNE O BbiMycke HOBOM
CTabuIbHON BepCrm, COBMECTMMOW CO cTapoli. Hanpumep, Bepcus
9.6.1 COQEPXKNT TONbKO MCMPaBNEHUA OWNOOK, HaaeHHbIX B 9.6.

HeckonbKko pa3 B TeueHve penn3Horo LMKa BbinyckaoTcs 6eTa-
BepCum, 6nmKe K KOHLY LKA NOABNAETCA penn3-KaHanaaT,

a BCKOpe BbIXOAMWT 1 HOBas OCHOBHas Bepcus PostgreSQL: B ee
HOMepe yBennumBaeTca BTOpoe Yncno (Hanpumep, 9.6 nocne 9.5).
OpHako y cnepytoLel Bepcun Homep 6yAeT COCTOATL yxKe

13 OfiHOro Yncna: oceHbto 2017 ropa BbinaeT B cBeT PostgreSQL 10.

NMoppepikka

[no6anbHas rpynna pa3paboTKy BbIMOMHAET NOALEPKKY OCHOBHbIX
BEPCUIN CUCTEMbI B TeUEHME MATA NIeT C MOMEHTa BbinycKa. JTa
noafepKKa, Kak 1 KoopanHauma pa3paboTku, ocyLecTBaseTca
yepes CNnCKK Paccbinku. KoppekTHo odopmieHHoe coobLeHre
06 oWKrbKe NMEET BCE LWAHChI Ha CKOpeliLllee peLlleHre: HepeaKn
cylyyau, Koraa ucnpasneHya OWNOOK BbiMyCKaloTCA B TeUeHne
CYTOK.

Momrmo nopaep KM coobLLecTBOM pa3paboTumKoB, pAaL KOMNaHMiA
Mo BCeMy M1PY OCYLLECTBAET KOMMEPUECKYI0 NOAAEPXKKY
PostgreSQL. B Poccnmn Takol komnaHven agnaetca Postgres
Professional (www . postgrespro.ru), npegocrasnss -

postgresp pen; E T E
YCNyrvi N0O NOAAEPXKKe B pexknume 24x7.

[m] s



CoBpemMeHHoe cOCToAiHNe

PostgreSQL ABnAeTcA 0fHOM U3 CamblX NOMYAAPHbIX 6a3 AaHHbIX.
3a 6onee yem 20-NETHIO UCTOPUIO Pa3BUTUA HA MPOYHOM
byHOaMeHTe, 3aN10XKeHHOM aKafeMnyYecKon paspaboTkon,
PostgreSQL Bbipocna B nonHoueHHyto CYB/] ypoBHA NnpeanpuAaTra
1 COCTaBNSAET pearbHyIo anbTepHATMBY KOMMepUYecKum 6azam
JaHHbIX. YT06bl y6emuTbca B 3TOM, 4OCTaTOYHO NOCMOTPETb

Ha BaXHelLLne XxapaKTePUCTUKIN HOBENLLEN Ha CeroAHALIHNN AeHb
Bepcum PostgreSQL 9.6.1.

HapeXHocTb 1 yCTOVILIMBOCTb

Bonpocbl o6ecneyeHsi HaEXHOCTV OCOGEHHO BaXKHbI

B NMPUIOXEHWAX YPOBHSA NPEANPUATUA ANA PaboTbl C KPUTUYECKN
BaXkHbIMU AaHHbIMU. C 3TN Lenbio PostgreSQL nossonaet
HacTpavBaTh ropsiyee pe3epBrpOBaHME, BOCCTAHOB/IEHME

Ha 3afjaHHbI MOMEHT BPEMEHW B MPOLLSIOM, Pa3finyHble BUAbI
pennuKauun (CUHXPOHHY!0, aCHXPOHHY!0, KaCKafiHyo).

be3onacHocTb

PostgreSQL no3sonseT paboTaTb Mo 3aLyumieHHoMy SSL-
COefVMHEHMNIO N NPefoCTaBnAeT 60/blIoe KOMYECTBO METOAOB
ayTeHTMMKaLMy, BKNtouasa ayTeHTUOMKaLuio No naposnto,
KIIMEHTCKMM cepTudrKaTaMm, a TakKe C MOMOLLbIO BHELLHYX
cepsucoB (LDAP, RADIUS, PAM, Kerberos).

Mpu ynpaBneHnn nonb3oBaTenaMu 1 AOCTYNOM K obbekTam b1
npefoCTaBAATCA ClefytoLlme BO3MOXHOCTH:

» Co3paHvie v ynpaBseHue nosib30BaTeNsiM1 1 rpynnoBbIMA
ponamu;

»  Pa3srpaHuyeHuve goctyna K oo6bekTam b/l Ha ypoBHe Kak
oTzenbHbIX NMosib3oBaTenen, Tak u rpyn;



» [JletanbHoe ynpasneHne JOCTYNOM Ha YPOBHE OTAENbHbIX
CTONBLOB 1 CTPOK;

» TMoppepxka SELinux yepes BCTpoeHHY0 GyHKLMOHANbHOCTb
SE-PostgreSQL (maHpaTHOe ynpaBneHune AOCTynom).

CneuymanbHana Bepcua PostgreSQL, BbinyLieHHaa KoMnaHuen
Postgres Professional, ceptnduumposaHa ®CTIK

A7 UCTIONb30BaHMA B CMCTeMax 06paboTKn KoHUAEHLManbHOM
NHPOPMALM 1 NMEPCOHANbHbIX AAHHDBIX.

CooTBeTCcTBME CTaHAA pTam

Mo mepe pa3sutua ctaHpapta ANSI SQL ero noafep»Kka NOCTOAHHO
pob6asnanack B PostgreSQL. 3To OTHOCUTCA KO BCEM BepCUAM
cTaHpapTa: SQL-92, SQL:1999, SQL:2003, SQL:2008, SQL:2011.

B HacToAwmin momeHT PostgreSQL 9.6 obecrneunBaeT BbICOKMIA
ypOBeHb cOOTBeTCTBUA cTaHAapTy SQL:2011 1 noagepxmsaet

160 13 179 06A3aTeNbHbIX BO3MOXHOCTEN, a Takxe 6osblioe
KOMMYeCTBO HeObA3aTESNbHbIX.

MoppepKKa TpaH3aKUMOHHOCTU

PostgreSQL obecneumnsaeT nosnHyto nogaepxKy ceoncts ACID

1 obecneyrBaeT 3GPEKTNBHYIO N3ONALMIO TPaH3aKLUWIA. [1na sToro
B PostgreSQL ncnonb3yeTca MexaH!3M MHOFOBEPCUOHHOTO
ynpaeneHua ogHospemeHHbiM goctynom (MVCC). OH no3sonset
06x0ANTbCA 6e3 6II0KMPOBOK BO BCEX ClyyasX, Kpome
OfJHOBPEMEHHOTO V3MEHEHWA OLJHOI 1 TOW e CTPOKU AaHHbIX

B HeCKOJIbKMX npoLieccax. [1pn 3Tom unTatoLime TpaH3aKLmm
HVKOrfa He GNOKMPYIOT NKLLYLLME TPaH3aKLMK, a nuwylye —
YnTaLWmX. ITO CNPaBeAINBO U AJ1A CAMOTo CTPOrOro YPOBHSA
nsonauwum serializable, KoTopbIii, NCMONb3YA NHHOBALMOHHYIO
cnctemy Serializable Snapshot Isolation, o6ecneunsaet nonHoe
OTCYTCTBVE aHOMaNMIA cepranm3aLmn v rapaHTUpPYeT, 4To npu
0fJHOBPEMEHHOM BbIMOMHEHVM TPaH3aKLMii pe3ynbTaT 6yAeT Takum
e, KaK 1 Mpu NocsiejoBaTeNlbHOM BbIMOHEHVN.



Ina pa3paboTUMKOB NPUNoXKeHuin

Pa3paboTumKn NpunoxeHuii Nony4aioT B CBOE pacrnopsKeHvie
60raTblll IHCTPYMEHTapWiA, MO3BONAIOLWNIA Peanr3oBaTh
npunoxexua nioboro Tuna:

B0O3MOXHOCTb MCMONb30BaHKA PAa3INYHbIX A3bIKOB AJ1si
CEPBEPHOro NPOrpPamMMIPOBAHUS, B TOM YMCSIe BCTPOEHHOTO
PL/pgSQL (ynobHoro TecHoi uxterpauuei c SQL), C ana
KPUTUYHbBIX MO NPOW3BOANTeNbHOCTY 3aday, Perl, Python, Tcl,
a Takxe Javascript, Java n gpyrue;

MporpammHble nHTEpdeiickl Ana obpailerus kK CYBJ
13 MPUIOXKEHUI Ha II0BOM A3blKe, BKNIOYAA CTaHAAPTHbIE
nHTepdencol ODBC n JDBC;

Habop 06beKTOB 6a3 AaHHbIX, N03BONAWNIA 3GDEKTUBHO
peanu3oBaThb JIOrMKY Nto60I CIOXKHOCTY Ha CTOPOHE cepBepa:
TabnnLbl ¥ MHAEKCbI, OFPaHUYeHNs LefIoCTHOCTH,
npencTaBieHna U MaTepuann3oBaHHble NpeCcTaBieHus,
nocnefoBaTeNbHOCTU, CEKLVIOHUPOBaHUE, MOA3anpochl

1 with-3anpocbl (B TOM umncie peKypcrBHble), arperaTHble

1 OKOHHble QYHKLMY, XpaHVMble GYHKLMW, TPUITEpbl U T. A.;

BcTpoeHHas rubkas cuctema noaHOTEKCTOBOrO MOMCKa

C Mo AePKKOIN PYCCKOro 1 BCeX eBPOMeNCKmX A3bIKOB,
[OMOJHEHHaA cneuranbHO pa3paboTaHHbIM 3GPEKTUBHBIM
VHAEKCHBIM AOCTYMOM;

MoppepKa cnaboCTPYKTYpPUPOBaHHDBIX fJaHHbIX B AyXe
NoSQL: xpaHunuie nap «knoy-3HayeHue» hstore, xml, json
(KaK B TEKCTOBOM, TaK 1 B 3GHEKTUBHOM ABONYHOM
npeacrtasneHnu jsonb);

MoakntoYeHrie BHELIHVX ICTOYHUKOB AaHHbIX, BKNOYas

BCe ocHoBHble CYB/], B KauecTBe TabnuL, C BO3MOXHOCTbIO
UX MOMHOLEHHOTO MCMOSb30BaHMA, B TOM Ynciie And 3anmcu
1 pacnpefeneHHoro BbinoaHeHuaA 3anpocos (Foreign Data
Wrappers).



MacwrabupyemocTb 1 NPON3BOANTENbHOCTb

PostgreSQL 3¢ peKTNBHO NCNONb3yeT COBPEMEHHYIO apXUTEKTYPY
MHOrOsIePHbBIX MPOLLECCOPOB — €ro NPOU3BOANTENIbHOCTb PACcTET
NPaKTUYeCKN NMHENHO C YBENMUYEHVEM KONIMYECTBA AAEP.

HaumHas c Bepcum 9.6, PostgreSQL Hayumnnca napannenbHO YnTaTb
AaHHble, COEAVNHATD UX U BbINOJHATL arperaLmu, 4To elle 6onblue
MoBbILaeT BO3MOXHOCTU MCMOMb30BaHVA annapaTHbIX CPeAcTs
LNA yCKOpeHua onepaumin.

MnaHupoBLWMK 3aNpoCoB

B PostgreSQL ncnonb3yeTca nnaHMpPOBLLYMK 3aMpOCOB, OCHOBaHHbIN
Ha cTommocTu. Micnonb3ya cobrpaemyto CTaTUCTVKY 1 y4nTbiBasA

B CBOVX MaTeMaTM4eCKNX MOfeNsAX Kak ANCKOBble onepaLum, Tak

1 Bpema paboTbl NpoLeccopa, NNaHNPOBLYUK NO3BoONAET
ONTUMU3NPOBATbL CaMble C/IOXKHbIE 3anpPochbl. B ero pacnopsaxeHnn
HaxoAATCA BCe METOAbI AOCTYMa K JaHHbIM 1 CMOCOObI BbINMOHEHNA
CcoeflVHEHWIA, XapaKTepHble Ans nepefoBbix Kommepyecknx CYB[.

BO3MOXXHOCTU MHAEGKCMPOBAHNA

B PostgreSQL peann3oBaHbl pa3nnyHble METOAbI UHAEKCMPOBaHNA.
MomumMo TpagMUMOHHbIX B-aepeBbeB, Tak»Ke AOCTYMHbI:

e GiST — 0606ueHHOe cbanaHCMPOBaAHHOE JEPEBO MOKCKA,
KOTOPOE MOXET NMPUMEHATLCA 1A AaHHDBIX, HE AOMYCKaoLLMNX
ynopsagoueHus. lMpumepamu MOryT CyXuTb R-gepeBbs ans
VNHAEKCMPOBaHMA TOUEK Ha NIOCKOCTY C BO3MOXKHOCTbIO MOUCKa
6nuxanwmx cocefent (k-NN search) n nHgekcrpoBaHme
onepauun nepeceyeHmns MHTePBasos;

e SP-GiST — 0606LeHHOe HecbanaHCMpPOBaHHOE fepeBo
NMoncKa, OCHOBAHHOE Ha pa3bueHnn 061acT 3HaueHNn
Ha HerepeceKaloLmecs BNoXeHHble 06acTu. Mprmepom MoxeT
CIY>KNUTb AIEPEBO KBaAPAHTOB WM NpedUKCHOE fEPEBO;



*  GIN — 0606LeHHbI UHBEPTMPOBAHHBIV NMHAEKC. OCHOBHOM
0651acTbio NPUMEHeHUA ABNAETCA NONIHOTEKCTOBbIV MOUCK,
rae TpebyeTca HaxoAUTb JOKYMEHTbI, B KOTOPbIX BCTpevaeTca
yKasaHHOe B MOMCKOBOM 3amnpoce c/ioBo. [ipyrvm npumepom
ABNAETCA NMOUCK 3HAYEHUIN B MacCMBaX AaHHbIX;

*  BRIN — nHAeKc He6obLIOro pa3mepa, NO3BOAALWNIA HANTY
KOMMPOMMCC MeXAy pa3mepoM MHAEKCA 1 CKOPOCTbIO MoMCKa.
SddeKTnBEH Ha GONBLUNX KNAaCcTepPU30BaHHbIX Tabnmuax;

*  Bloom — nHpAeKc, ocHoBaHHbIN Ha dunbTpe bnyma (noasunca
B Bepcun 9.6). Takol MHAEKC, UMesi OYeHb KOMMAKTHOE
npefcTaBneHne, No3BosseT 6bICTPO 0TCeYb 3aBEJOMO
HeHY>Hble CTPOKM, OfjHaKo TpebyeT nepenpoBepKu
OCTaBLUIMXCA.

3a cyeT pacwmMpAemMocT HAbOP AOCTYMHbIX METOAOB NHAEKCHOTO
[OCTyNa NOCTOAHHO YBENMYMBaEeTCA.

He3aBrcrMo OT TMNa, MHAEKCHI MOTYT CTPOUTLCA Kak Mo OAHOMY,
TaK 11 MO HECKOJIbKUM CTONGLaM TabKLbl, @ TaKKe Mo BblpaXKeHUAM.
MOXHO CO3[aTb YaCTUYHbIN UHAEKC TOSIbKO AJISt ONPefesieHHbIX
CTpok. [oKpbiBaloLLyie MHAEKCHI MO3BONAIOT YCKOPUTH 3anpochl 3a
CYET TOro, UTO BCe HEOOXOAMMbIE JaHHbIE N3BNEKAlOTCA M3 CamMoro
nHpeKca 6e3 obpalleHns K Tabnuue.

HeckonbKko nHaekcos MOTryT aBTOMaTU4YeCKN OG'bep,I/IHﬂTbCﬂ
cnomouwbo 6uToBOW KapTbl AnAa yCKopeHua aoctyna.

KpoccnnatpopmeHHOCTb

PostgreSQL paboTaeT Ha onepaLMoHHbIX cucTeMax cemerictaa Unix,
BKJIIOUaA CepBEPHbIe N KNNEeHTCKMe pasHoBmuaHocTu Linux, FreeBSD,
Solaris, Mac OS X, a Takxe Ha Windows.

3a cyeT OTKPbITOro 1 NepeHoCcnmoro Kofa Ha asblike C PostgreSQL
MO>HO COBpaTh Ha CambiX Pa3HbIX MiaTGopmax, faxe ecsin ANF HX
OTCYTCTBYET NOAAEPKMBaeMas COOOLLECTBOM COOPKa.
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PacwmpaemocTtb

PaclumpaemocTb — ofHO 13 dyHAAMEHTaIbHbIX MPEUMyLLecTs
cucTeMbl, NieXkallee B OCHOBe apxuTeKTypbl PostgreSQL.
Monb3oBaTeny MOryT CaMoCTOATENbHO, He MeHAA 6a30Bbli KOJ
CUCTeMbl, ,06aBNATD:

e Tunbl gaHHbIX;

e OyHKUMU 1 onepaTopbl Ans PaboTbl C HOBbIMY TMaMK;
e MHpeKcHble MeToabl AOCTYMa;

e fA3bIKM CEpBEPHOro NPOrPamMmMrPOBAHUS;

* [logknioyeHna K BHELWHUM UcTouHrKam (Foreign Data
Wrappers);

* 3arpyaemble pacliMpeHuns.

lNMonHoueHHasA noafepKKa paclpeHnin NO3BONAET peasm3oBaTbh
byHKUMOHan Mo6oi CNOXHOCTA, He BHOCA U3MEHEHMI B AAPO
PostgreSQL v gonyckas nogkoyeHvie no mepe Heo6XoaMMOCTH.
Hanpumep, MeHHO B BUAe paclupeHnii NOCTPOEHbI Takme
CJIOXHbIE CUCTEMDI, KaK:

e CitusDB — BO3MOXXHOCTb pacrnpefeneHus faHHbIX Mo PasHbiM
sk3emnnApam PostgreSQL (lwapanHr) n maccMBHO-
napannesibHoro BbINOSIHEHUA 3aNPOCOB;

*  PostGIS — cructema 06paboTKy reonHbOPMaLIMOHHbIX JaHHbIX.

TonbKo CTaHaPTHbIV KOMMEKT, BXOAALLMI B cO0pKy PostgreSQL
9.6, copepXKnT 6onee NoMyCOTHU PacLUMPEHWI, JOKa3aBLLUNX CBOIO
HafIeXKHOCTb 1 MONE3HOCTb.

JocTynHocTb

JInueHsuna PostgreSQL pa3speluaeT HeorpaHnyeHHoe
ucnonb3osaHve CYB[l, Mogudurkaumio Koaa, a TakxKe BKIoUeHne
B COCTaB ApYrvX NPOAYKTOB, B TOM YMC/IE 3aKPbITbIX

N KOMMEepPYeCKMX.
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HesaBucmmocTtb

PostgreSQL He NpyHaaNeXuT HU OAHON KOMMaHWN 1 pa3BUBaEeTCA
MeXJyHapOAHbIM COOOLLECTBOM, B TOM UMCIIE N POCCUMCKAMM
pa3paboTumkamu. ITo O3HaYaeT, YTO CUCTEMBI, UCMONb3YtoLiMe
PostgreSQL, He 3aBUCAT OT KOHKPETHOTO BEHA0PA, TEM CaMblM

B 11060 CUTyaLn COXPaHAs BIOXKEHHbIE B HUX MHBECTULUN.
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YcTaHOBKa
1 Ha4vano paboTbl

Kak »e HauaTb paboTatb ¢ PostgreSQL? Ecniv Bbl pacnonaraete
noJly4yacom cBO60JHOTO BpeMEHN 1 roToBbI MONpoboBaTb, cieayinTe
3a Hamu. B 310 rnaBe Mbl 06BbACHNM, KaK YCTaHOBUTb CNyX0y
PostgreSQL v ynpaBnATb elf, a NTOTOM CO3[aAuM NpocTyio 6asy
[aHHbIX U MOKaXeM, Kak Co3AaTb B Hell TabnuLbl. Mbl pacckaxem

1 MPO OCHOBbI A3biKa SQL, Ha KoTopoM GOPMyNUPYIOTCA 3aMpPOChl.
ByneTt Hennoxo, ecnu Bbl cpasy HauHeTe NPo6oBaTb KOMaHbI

no Mepe YTeHuA.

Mbl 6ynem ncnonb3osatb AUCTpUGYTUB Postgres Pro,
pa3paboTaHHbI B Hallel komnaHuu Postgres Professional. 3toTt
ANCTPUOYTVB MOTHOCTbIO COBMeCTUM ¢ 06bluHoN CYB[] PostgreSQL
1 JOMOSTHUTENbHO BKIOYaeT B ceba HeKoTopble pa3paboTku,
BbIMOJIHEHHbIE B HaLLEe KOMMaHNK, a TakXKe PAL BO3MOXKHOCTEN,
KoTopble 6yayT AOCTYMHbI TONBKO B ClefytoLueit Bepcum
PostgreSQL.

Wtak, npuctynum. YctaHoBKa 1 3anyck cepeepa PostgreSQL 3aBucnt
OT TOrO, KaKy'o onepaLyioHHY0 CUCTEMY Bbl
ucnonb3yete. Ecnn y Bac Windows, untaiite fanblue;
ecnu Linux cemerictea Debian nnm Ubuntu —
nepexoguTe cpasy K c. 20.

NHCTpyKUWMIO NO yCTaHOBKe ANA Apyrux
onepaLMoHHbIX CUCTEM Bbl HaAeTe Ha caliTe Hallen KOMNaHun:
postgrespro.ru/products/postgrespro/download/latest.

Ecnu Hy>XHOW BaM BepCrmM TaM He OKa3anoCb — BOCMONb3yNTeChb
06bIYHbIM NCTPUOYTBOM PostgreSQL: MHCTPYKLMM HaxoaATcs
no agpecy www.postgresqgl.org/download.
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Windows

YcTaHOBKa

CkavaliTe yCTaHOBLUMK C Halllero canTa:
www.postgrespro.ru/windows. Boibepute

32- nnn 64-paspAagHyio BepCuio B 3aBUCMOCTI
oT TOro, Kakas y Bac Bepcusa Windows. 3anyctute
CKayvaHHbIN daiin 1 BbibepuTe A3bIK yCTaHOBKM.

=6

YCTaHOBLYMK MOCTPOEH B TPAANLIMOHHOM CTUJIE <MacTepar:

Bbl MOXeTe MPOCTO HaXKMMaTb Ha KHOMKY «[lanee», ecnv Bac
yCTpawuBatoT NpeAno}eHHble BapnaHTbl. OCTaHOBMMCA NOAPO6Hee
Ha OCHOBHbIX LUArax.

KomnoHeHTbI yCTaHaBﬂVIBaeMOVI nporpammbl:

Ke

T npor
PROFESSIONAL .

Po S gre S BeibepuTe koMnoHeHTs! PostgreSQL 9.6 (X64), koTopeie bl

XOTWUTE YCTEHOBWTL.

BribepuTe KOMMOHEHTEI NPOrPaMMbl, KOTOPBIE Bbl XOTUTE YCTEHOBMTE. HaXKMUTE KHOMKY
‘flanee’ ANA NPOAOIIKEHNA.

BoibepuTe KoMnoHeHTE Microsoft Visual C++ 2013 Redistributable
MpOrpaMMbl ANSA YCTEHOBKM: [¥] PostareSQL cepsep

Tpe6_ye1’ca Ha ancke: 179.1 aBE MBILUKM Ha HA3BaHME KOMNOHEHTA,
Mbaitr il £r0 OMMCaHHE,

l <Hasan || [flanee > | [ OTmMera

OcTaBbTe 06a d)ﬂa)KKa, ec/in He yBepeHbl, Kakne Bbl6paTb.
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Bbibop nanku yctaHoBKM:

PROFESSIONAL ¥ )

POS gres Beibepue nanky ana ycraHoskm PostgreSQL 9.6 (X64).

Mporpamma ycraHosuT PostgreSQL 9.6 (X64) B nanKky. Yrobel yc
MPUNOXKEHWE B APYTYIO Nanky, HEXMUTE KHOMKY 'OB30p' U yKaxuTe ee. HaMUTe KHOMKY
‘lanee’ ANs NPOAOIIKEHNS.

Manka ycTaHoBKM
l C:\Program Files\PostareSQL\8.6

Tpefyetcs Ha auace: 179.1 Mbairr
[ocTynHo Ha aucke: 13.4 MbaifT

Postares Professional

Mo ymonuaHuio PostgreSQL ycTaHaBnvBaeTcA B KaTanor
C:\Program Files\PostgreSQL\9.6 (unu C:\Program Files
(x86)\PostgreSQL\9.6 ana 32-pa3pagHon Bepcum

Ha 64-pa3psagHol cucTeme).
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PROFESSIONAL ¥ )

POS gres Beibepue nanky ana ycraHoskm PostgreSQL 9.6 (X64).

Baskl AaHHEIX BYAYT YCTaHOBNEHE! B CREAYIOWMIA KaTanor

KaTanor ans ycraHosky 6a3 aaHHbIX

l C:\Program Files\PostareSQL\S.6\data

Tpefyetcs Ha auace: 179.1 Mbairr
[ocTynHo Ha aucke: 13.4 MbaifT

Postares Professional

OThenbHO MOXKHO BbIGpaTh pPacrosioXeHue Katanora asis 6a3
LlaHHbIX. IMeHHO 3aech byaeT HaxoanTbeA xpaHumas B CYB/]
nHbOpMaLWA, Tak YTo ybeauTech, 4To Ha JUCKEe [OCTaTOUHO MeCTa,
eC/n Bbl MIaHNPYeTe XPaHUTb MHOTO AaHHbIX.
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MapameTpbl cepBepa:

MapameTpu: cepsepa
Po gres MoxanyiicTa, 3aaaifTe NapaMeTpel cepsepa

5432

[V]Noanepmusats noncoeanHerua ¢ nobisix IP anpecos:

postgres
ssssseee

[V] HacrpouTs nepemertie cpeas

Postgres Professional

Ecnv Bbl NnaHnpyeTe XpaHUTb JaHHbIe Ha PYCCKOM A3biKe, BblbepurTe
nokanb «Russian, Russia» (unu octaBbTe BapuaHT «Hactpoiika OC»,
ecnu B Windows ncnonb3yeTcsa pycckas noKasb).

Beepute (M nogTBEpAVITE NOBTOPHBLIM BBOAOM) MAposb
nonb3oatensa CYB[] postgres. Takxke oTmeTbTe Ppnaxok «<HactponTb
nepemMeHHble cpefibl», YTobbI MOAKIoUaTbCA K cepBepy PostgreSQL
nop Tekywum nonb3osatenem OC.

OcTanbHble NoA MOXKHO OCTaBUTb CO 3HAYEHUAMY MO ymonyaHuto.
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PROFESSIONAL ¥ i t

Pos gres MoxanyiicTa, 3aaaifTe NapaMeTpel cepsepa

namaTu. MapameTpei By,
Files\PostgresQL\g. G\databostgresq' conf

() MpoBECTI ONTUMU3ELLAO NEPaMETPOS

® Ven oy

Ecnu Bbl nnaHmpyete yctaHoBUTb PostgreSQL Tonbko

1191 O3HAaKOMUTENbHbIX Liefiell, MOXHO OTMEeTUTb BapuaHT
«Mlcnonb3oBaTtb NapameTpbl N0 yMonyaHmio», 4tobbl CYB[
He 3aH1MaJla MHOrO ornepaT1BHON NaMATH.

YnpaBneHue cny6011 1 ocHoBHble ¢paiinbl

Mpw ycTtaHoBKe PostgreSQL B Baluei cucteme perncrpupyetca
cnyxba «postgresql-X64-9.6» (nnu «postgresql-X86-9.6»

nna 32-paspagHoit Bepcun). OHa 3anyckaeTca aBToMaTnyeckn
npu cTapTe KOMMbtoTepa Mo yuyeTHor 3anucbio Network Service.
Mpr HeOBXOAMMOCTM Bbl MOXKETE N3MEHUTb NMapaMeTpbl CIy»KObl
C nomMoLbto cTaHAapTHbIX cpeacts Windows.
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YT06bI BpEMEHHO OCTAaHOBUTb CYX0y cepBepa 6a3 JaHHbIX,
BbINONIHUTE NpOorpammy «Stop Server» 13 nanku B MeHo «Myck»,
KOTOPYIO Bbl yKa3anu npu yCTaHOBKe:

) Administrative Tools »
) Maintenance
Documentation 3 [H PostgreSQL 9.6 (X64)
Reload Configuration |} Startup »
Restart Server ﬁ Windows Accessories 3
S0L Shell (psql) )0 Windows Ease of Access ¥
Start Server W Windows System 3
Stop Server l} IEi Camera
g} Uninstall || Desktop
& OneDrive
Q PC settings
@ Photos
JD Search
ﬁ Store

[nAa 3anycka cny»k6bl Tam »Ke ecTb nporpamma «Start Server».

Ecnv npm 3anycke cny»k6bl npomn3soLuna ownobKa, ANA noucka
MPUYMHbI ClieAyeT 3araHyTb B KypHan coobLleHuii cepeepa.

OH HaxoanTcA B noakaTanore pg_log Toro Kartanora, KOTopbliii 6bin
BbIOPaH Npu ycTaHOBKe AJ1s 633 AaHHbIX (06bIYHO 3TO byaeT
C:\Program Files\PostgreSQL\9.6\pg_log). KypHan HacTpoeH
Takum 06pa3om, 4Tobbl 3aNnChb NePUOANYECKMN NepekKsioyanach

B HOBbIV paiin. HananTe akTyanbHblii dpaiin nmbo no fate
nocnefHero N3MeHeHus, 6O Mo UMeHW, KOTOPOe COAEPKNT AaTy

1 Bpema nepeksiioyeHus.
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EcTb HeCKONbKO BaXKHbIX KOHGUIYPaLMOHHbIX $aiiioB, KOTOpble
onpefenaloT HacTpoiiku cepsepa. OHK pacnonaratoTcs B KaTanore
6a3 flaHHbIX. BaMm He Hy>KHO VX U3MEHATb, YTOObI HayaTb 3HAKOMCTBO
¢ PostgreSQL, HO B peanbHO paboTe OHU HeMpemMeHHO
noTpebytoTcs:

. postgresql.conf — OCHOBHOW KOHGUrypaLMOHHBIN daiin,
cofepXalymnii 3HauYeHNA NapameTpoB cepBepa;

. pg_hba.conf — daiin, onpegensAowWwmin HACTPONKN JOCTYyMa.
B Lenax 6e3onacHOCTM NO yMOMYaHMIO AOCTYN AOSIKEH ObITb
noATBEPK/AEH MaposiemM 1 AOMYCKAeTCA TONIbKO C JIOKarbHOro
KoMMbloTepa.

3arnAaxHuTe B 3TN Gpaiiiibl — OHU NPEKPACHO AOKYMEHTMPOBAHDI.

Tenepb Mbl FOTOBbI MOAKNOUUTLCA K 6a3e AaHHbIX 1 NONpo6oBaTh
HeKoTopble KOMaH/bl U 3anpochl. MepexoguTe K pasaeny
«Mpobyem SQL» Ha c. 24.

Linux

YcTaHOBKa

Ecnu Bbl ncnonbsyete Linux, To ana YCTaHOBKUN HeOﬁXO,ElI/IMO
NOAKIIOUNTD MAKETHbIN pel‘IO3VITOpI/II7I Hallen KOMNaHun.

[Ina OC Debian (B HacTosLee BpeMs MOALEPKMBAIOTCA BEPCU
7 <Wheezy» 1 8 «Jessie») BbINONHUTE B TepMUHase ciegyioLne
KOMaHfbl:

$ sudo apt-get install lsb-release

$ sudo sh -c 'echo "deb \
http://repo.postgrespro.ru/pgpro-9.6/debian \
$(1lsb_release -cs) main" > \
/etc/apt/sources.list.d/postgrespro.list’
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[Ons OC Ubuntu (B HacTosWwee Bpems NOAAEPKMBAKOTCS BEPCUN
12.04 «Precise», 14.04 «Trusty», 16.04 «Xenial» n 16.10 «Yakkety»)
KOMaH[jbl HEMHOIO OT/INYAIOTCA:

$ sudo sh -c 'echo "deb \
http://repo.postgrespro.ru/pgpro-9.6/ubuntu \
$(1lsb_release -cs) main" > \
/etc/apt/sources.list.d/postgrespro.list’

[anblue Bce 0AMHAKOBO AnA 06enx cucTem:
$ wget --quiet -0 - http://repo.postgrespro.ru/pgpro-

9.6/keys/GPG-KEY-POSTGRESPRO | sudo apt-key add -
$ sudo apt-get update

MNepep ycTaHOBKOW NpOBEpPbTE HACTPOWKIM NOKaNM3aLumm:

$ locale

Ecnu Bbl NnaHmpyeTe XpaHUTb AaHHble Ha PYCCKOM A3blKe, 3HauYeHne
nepemeHHbIx LC_CTYPE 1 LC_COLLATE gonKHO 6biTb paBHO
«ru_RU.UTF8» (3HaueHue «en_US. UTF8» TOXe NOAXOANT, HO MeHee
npeanoyTuTenbHO). MNpr He06XOANMOCTM YCTaHOBUTE

3T NepemMeHHble:

$ export LC_CTYPE=ru_RU.UTF8
$ export LC_COLLATE=ru_RU.UTF8

Takxe y6enmTech, YTo B ONepaLioOHHON CCTEME YCTaHOBNIEHa
COOTBETCTBYIOLAA JIOKaNb:

$ locale -a | grep ru_RU
ru_RU.utf8

Ecnu 370 He Tak, creHepupyinTe ee:

$ sudo locale-gen ru_RU.utf8
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Tenepb MOXHO MPUCTYNUTb K yCTaHOBKe. JUCcTpubyTrB BKiOHYaeT
MHOTO pa3HbIX MNAaKeTOB, HO AJIA TOrO, YTOObI HauyaTb PaboTy,
[OCTaTOYHO OAHOIO OCHOBHOTO:

$ sudo apt-get install postgrespro-9.6

Kak Tonbko 3Ta komaHga BbinonHutca, CYB/[ PostgreSQL 6yaet
YCTaHOB/EHa, 3anyLieHa 1 roToBa K pabote. YTo6bl NpoBepuTb 3TO,
BbIMOSIHUTE KOMaHAY:

$ sudo -u postgres psql -c 'select now();'

Ecnun Bce npoAeNnaHo yCnewHo, B OTBET Bbl AONIXKHbI NONYYNTb
Tekyllee Bpems.

YnpaBneHue cny6011 1 ocHoBHble ¢aiinbl

Mpu yctaHoBKe PostgreSQL Ha Baluel crcTemMe aBTOMaTNYECKM Obi
co3[aH crneyuanbHbii Nofb3oBaTesb postgres, nog umeHem
KoToporo paboTatoT NpoLiecchl, 06CyKMBatoLLe cepsep,

1 KOTOpOMy MpuHaanexat Bce danbl, oTHocAwmeca kK CYB/.
PostgreSQL 6yneT aBTOMaTMYECKM 3anycKaTbCsA Npw nepesarpyske
onepaunoHHoN cuctembl. C HACTPOMKaMM MO YMOYaHMIO 3TO

He Npobnema: ecnv Bbl He paboTaeTe ¢ cepBepoM 6asbl AaHHbBIX, OH
noTpe6aseT COBCEM HEMHOTO PeCypPCOoB Ballel cuctembl. Ecnv Bbl
BCe-TaKM 3aX0TUTe OTK/IIUNTb aBTO3anycK, Bam npuaeTca
oTpefakTnpoBath dann
/etc/postgresql/9.6/main/start.conf.

YTO6bl BpEMEHHO OCTAHOBUTB CITYKOY cepBepa 6a3 AaHHbIX,
BbIMOMIHUTE KOMaHAy:

$ service postgresql stop 9.6

3anycTuTb Cnyx0y cepBepa MOXHO KOMaHZOl:

$ service postgresql start 9.6
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Ecnu npu 3anycke cny6bl Mpor3oLusia ownoKa, s noucka
NMPWYMHBI CriefyeT NPOCMOTPETb XKYpPHan coobLyeHnii cepaepa,
KOTOPbIV HaxoanTcA B darne
/var/log/postgresql/postgresql-9.6-main.log.

MonHbIN cNnucok KOMaHp ynpasneHua CJ'Iy)K60I7I MOHO NONy4yunTb,
BbIMONHNB!

$ service postgresql

Bcs nHdpopmaLus, Kotopas nonagaeT B 6a3y faHHbIX,
pacnonaraetcs B ¢painnoBoi CUCTeME B KaTanore
/var/lib/pgstgresql/9.6/main/. Ybepnurtech, utoy Bac
[OCTaTOYHO CBOOOAHOrO MeCTa, ec/in CobrpaeTech XPaHUTb MHOTO
[aHHbIX.

ECTb HECKONBKO BaXKHbIX KOHGUIYPaLMOHHbIX Gaiios, KOTOpble
onpeaensaT HAaCTPONKM cepBepa. s Havasia paboTbl Bam He
NPUAETCA NX U3MEHATb, HO C HMK JlyyLle cpa3y NO3HAKOMUTBLCA,
MOTOMY UTO B AasibHeLeM 3Tu daiisibl BamM HEMPEMEHHO
noHapobAarcs:

. /etc/postgresql/9.6/main/postgresql.conf — OCHOBHOW
KOHOUrypaLvoHHbIN Gaiin, cogepkalinin 3HaueHus
napameTpoB cepBepa;

. /etc/postgresql/9.6/main/pg_hba.conf — dain,
onpeaenaAoLWmMii HaCTPOKKM AocTyna. B uenax 6esonacHocTy
Mo yMOMYaHMIo AOCTYN pa3peLleH TOMbKO C JIOKarbHOro
KoMMbloTepa 1 Tonbko AnA nonb3osaTensa OC postgres.

Camoe BpemA NOAKMOUNTLCA K 6a3e AaHHbIX 1 nonpobosaTts SQL
B fene.
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Mpobyem SQL

MoaknioueHne c nomouyblo psql

YTo6bl NoaKtounTbCA K cepBepy CYB/] 1 BbIMOMHUTD Kakne-nmbo
KOMaHZpl, TpebyeTcs nporpamma-KnveHT. B rnaee «PostgreSQL
ONA NPUNOXKEHUA» Mbl ByfieM roBOpPUTb O TOM, Kak MocCbinaTh
3anpochbl U3 pa3HbiX A3bIKOB NPOrpamMMUPOBaHNA, a ceityac peyb
nongeT o TepPMUHANBHOM KnneHTe psql, paboTa c KOTopbiM
NMPOUCXOAUT UHTEPAKTUBHO B PEXKMME KOMAHLHOW CTPOKN.

K coxaneHuio, MHOrve HeoN6NMBAIOT KOMaHAHYIO CTPOKY.
Mouemy ke MMeeT CMbICN HayUUTbCA C Hell paboTaTtb?

Bo-nepsbix, psql — cTaHAAPTHbIV KUEHT, BXOAALMIA B Ntobyio
c6opky PostgreSQL, 1 nosTomy oH Bcerga nog pykoi. besycnosHo,
XOPOLLO MMETb HACTPOEHHY!O Mop, cebA cpeay, HO HeT HUKaKoro
pe30oHa OKa3aTbCA 6€CMOMOLLHbIM B HE3HAKOMOM OKPY>KEeHUN.

Bo-BTOpBbIX, psql AencTBuTenbHO yaobeH Ana NnoBcefHEBHbIX 3aay
Mo agMUHUCTPUPOBaHMIO 6a3 JaHHbIX, AN HANWCAHUA HeBOMbLUNX
3anpoCoB 1 aBTOMATU3aLMN NPOLECCOB, HaNPUMep,

LNA NepUoMYeCcKon YCTaHOBKIN 3MEHEHWI NPOrPaMMHOro Koaa
Ha cepBep CYB[. OH umeeT cO6CTBEHHbIE KOMaHZbl, MO3BONALNE
COPUEHTUPOBATLCA B 06BEKTaX, XPaHALLMXCA B 6a3e AaHHbIX,

1 yaobHo npeacTaBUTb HGOPMaLUIO 13 TabnuL,.

Ho ecnu Bbl NpuBbIKAN paboTaThb ¢ rpaduyeckmm
Nosib30BaTeNbCKMI MHTEpdeicamu, NonpobyiiTe
pgAdmin3 — Mmbl eLle ynoMsaHeM 3Ty Nporpammy
HUXe — Unun Apyrve aHanornyHble NpoayKTbl:
wiki.postgresql.org/wiki/
Community_Guide_to_PostgreSQL_GUI_Tools

YTo6bl 3aMycTUTH psql, B cucteme Linux BbINonHyTE KOMaHAy:

$ sudo -u postgres psql
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B Windows 3anyctute nporpammy «SQL Shell (psql)» 13 nanku meHo
«[MycK», KOTOPY!O Bbl YKa3anu Npu yCTaHOBKe:

Administrative Tools 4

=

Maintenance
PostgreSOL 9.6 (X64)
Startup

Documentation 4

EEEEEE

Reload Configuration

4
Restart Server Windows Accessories »
| SOL Shell (psql) % Windows Ease of Access  »
Start Server Windows System »
Stop Server B Camera
Uninstall || Desktop
& OneDrive
Q PC settings
@ Photos
JD Search

ﬁ Store

B oTBeT Ha 3anpoc BBeAMTe Naponb Nosb3oBaTesns postgres,
KOTOPbIV Bbl yKa3anu npu yctaHoske PostgreSQL.

Monb3osateny Windows MOryT CTONKHYTbCA C HEMPaBUIIbHBIM
oTobpaxeHneMm pycckmx ByKks B TepMuHane. Ecnu BmecTto 6yKB Bbl
BUAMTE 3aKOPIOUKK, CAenanTe ciefytollee:

1. 3aKkpoliTe OKHO TepMUHana 1 oTpeaakTupyTe dann
«SQL Shell (psql)» — po6aBbTe B HEFO NEPBON CTPOKON
KOMaHzy:
chcp 1251

2. CHoBa 3anycTtuTe psql U B CBOMCTBAX OKHA M3MeHUTe WpudT
¢ pactpoBoro Ha TrueType (06bluHO «Lucida Console»).
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B utore n B ogHoOW, 1 B ApYyroi onepaLuoHHON CcTeme Bbl yBUAUTE
OfIMHaKoBOe npurnaleHne postgres=#. «Postgres» 3gecb — umsa
6a3bl JaHHbIX, K KOTOPOI Bbl cefyac noaknoueHbl. OavH cepsep
PostgreSQL moxeT ogHOBpeMeHHO 06C/yKIBaTb HECKOMNbKO 6a3
AaHHbIX, HO OAHOBPEMEHHO Bbl paboTaeTe TONbKO C OAHON U3 HNX.

ﬂaﬂbLlJe Mbl 6y,£l€M nprBOAUTb HEKOTOPbIE KOMaHAbI. BBOﬂI/ITe
TOJIbKO TO, YTO BblAeNEHO KNPHbIM LIJpVId)TOM; npurnaiwieHue n oTeeTt
CNCTEMDbI Ha KOMaHAY npuBefeHbl NCKNOYNTENbHO ANA y,El06CTBa.

ba3a gaHHbIX

[aBarite co3gagmm HoBYIO 6a3y AaHHbIX C MMeHeM test. BbinosiHuTe:

postgres=# CREATE DATABASE test;
CREATE DATABASE

He 3abyabTe NPo TOUKY C 3aNATON B KOHLIE KOMaHAbl — MoKa
PostgreSQL He yBMAWT 3TOT 3TOT CUMBOJI, OH OYAET CUMTaTh, YTO Bbl
npopoKaeTe BBOA (Tak UTO KOMaHZy MOXHO pa3bnTb Ha HECKOJIbKO
CTPOK).

Tenepb NepeKoUNMCA Ha CO3AaHHyio 6asy:

postgres=# \c test

You are now connected to database "test" as user
"postgres".

test=#

Kak Bbl BUANUTE, NpUrialleHne CMeHUNOCh Ha test=#.

KomaHpa, KOTopyto Mbl TOSIbKO YTO BBeSNMW, He noxoxa Ha SQL — oHa
HauyMHaeTCcs ¢ 06paTHON KOCOM YepTbl. Tak BbIMAAAT CneumanbHble
KOMaH/[ibl, KOTOpble MOHMMAET ToNbKOo psql (mo3Tomy, ecniv y Bac
OTKpbIT pgAdmin unu gpyroe rpaduyeckoe cpeicTBo, Nponyckante
BCe, YTO HAUMHAETCA Ha KOCYI0 YepTy, WX NOMblITaTeCb HANTA
aHanor).
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KomaHg qul AOBOJIbHO MHOIO,  C HEKOTOPbIMU N3 HUX Mbl
MO3HAaKOMUMCA YyTb MO3Xe, a MOJIHBIV CANCOK C KpaTknm
OnncaHmem MOXHO NMoy4unTb NPAMO cenvac:

test=# \?

MockonbKy cnpaBoyYHas nHGopMaL A JOBOSIbHa 06bEMHa, OHa
6yneT nokasaHa C MOMOLLbIO HACTPOEHHOW B ONepaLioHHON
cmcTemMe KOMaHfbl-nengykepa; o6bIYHO 3TO more Ny less.

Ta6bnuubi

B penaunoHHbix CYB[] aaHHble NpeacTaBnaoTca B Buge mabauy.
3aronoBokK TabnuLbl onpegenaeT cmosbybl; CO6CTBEHHO fJaHHble
pacrnonaralTca B cmpokax. [laHHble He yrnopafoUeHbl (B 4aCTHOCTY,
Henb3A nonaraTbCA Ha TO, YTO CTPOKM XPaHATCA B TOM NMOPAAKe,

B KOTOPOM OHW J,06aBRANNCH B Tabnuuy).

[nAa kaxgoro ctonbua ycTaHaBNMBaeTCA mun OaHHbIX, @ 3HaYeHWs
COOTBETCTBYIOLLMX MOJIEN CTPOK JOMKHbI YAOBNETBOPATL 3TUM
Tnam. PostgreSQL pacrnonaraet 60/bLWMM YMCIOM BCTPOEHHbIX
TWMOB AAHHbIX (MOMHBIN CANCOK:
postgrespro.ru/doc/datatype.html)
1 BO3MOXHOCTSIMU 1151 CO3AAHNA HOBbIX,
HO Mbl OFPAHNYMMCA BCEFO HECKONbKMMMU:

. integer — uenble YnCna;

. text — TeKCToBble CTPOKY;

. boolean — fOrMYECKWN TUM, MPUHMMAIOWMI 3HAYEHNA true
(nctrHa) nnu false (NOXb).

Momnmo 06bIUHbIX 3Ha‘-IEHVII7I, onpefenAemMblX TUNMOM OaHHbIX, none
MOXeT MMeTb HeonpeaeneHHoe 3Ha4yeHue null — ero MOXHO
paccmaTpmBaTb Kak «3Ha4yeHne Hen3BeCTHO» WK «3HaYeHne

He 3aJaHO».
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[aBanTe co3gaavm TabnuLy AUCUMMNAVH, YATaeMblx B BY3e:

test=# CREATE TABLE courses(
test(# c_no text PRIMARY KEY,
test(# title text,

test(# hours integer

test(# );

CREATE TABLE

O6patynTe BHUMaHMNE, Kak MeHsAeTcA npurnaweHune psql: 3To
MOZCKAa3Ka, YTO BBOJ KOMAaH/bl MPOAOIXKAETCSA Ha HOBOW CTPOKe.
(B panbHeiwem ansa yao6cTea Mbl He 6yaem gyb6nmpoBatb
npurnaweHne Ha KaXkaomn CTpoke.)

B 37O KOMaHAe Mbl oNpeaenu, YTo Tabsmua C UMEHeEM courses
6yfieT COCTOATb 13 TPEeX CTONOLIOB: C_N0 — TEKCTOBbI HOMEP Kypca,
title — Ha3BaHMe Kypca, 1 hours — Liefioe YMco NeKUVOHHbIX
4acos.

Kpome cTon6L0B 11 TUMOB JaHHbIX Mbl MOXXeM onpefenTb
orpaHnyYeHnA LLenoCcTHOCTY, KoTopble 6yAyT aBTOMaTN4eCKu
nposepATbca — CYB[] He gonycTnT noasneHne B 6ase
HEKOPPEKTHBIX JaHHbIX. B Hallem npumepe mbl fobaBunmv
orpaHuyeHvie primary key ana ctonbua c_no, KOTOpoe roBopuT
0 TOM, YTO 3HAYEHVIA B STOM CTOJIBLE JOMKHbI ObITb
YHUKanbHbIMK, @ HeonpeaeneHHble 3HaYeHnA He
ponyckatotca. Takol ctonbew, MOXHO 1CMosIb30BaTh
A1 TOro, UTO6bI OTNINYNTL OAHY CTPOKY B TabnuLe ot
Apyrx. [ofHbIN CNMCOK OrpaHnyeHm LenoCTHOCTH: E
postgrespro.ru/doc/ddl-constraints.html.

TOUHbIV CYHTAKCKC KOMaHfbl create table MOXHO NOCMOTPETb
B AOKYMeHTaLuu, iMbo nonpocuTb CNpaBKy NpsamMo B psql:

test=# \help create table

TakadA cnpaBKa ecTb Mo Kaxaon KkomaHae SQL, a NonHbIA CNcok
KOMaH/, Nerko nosyymTb ¢ nomMoLlbto \help 6e3 napameTpos.
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HanonHeHune Tabnuy

[o6aBym B cO3aaHHYI0 TabnuLy HECKOSIbKO CTPOK:

test=# INSERT INTO courses(c_no, title, hours)
VALUES ('CS301', 'Ba3bl AaHHbX', 30),

('csS305', 'CeTu 3BM', 60);
INSERT 0 2

Ecnu Bam TpebyeTca maccoBas 3arpy3Ka faHHbIX
13 BHELUHero NCTOYHMKa, KoMaHaa insert —
He NyyLunii BbIGOP; MOCMOTPUTE Ha creuuanbHo
npeAHa3sHayeHHyIo 419 3TOr0 KOMaHzy copy:
postgrespro.ru/doc/sql-copy.html.

[=]

[nAa janbHenwmnx NprMmMepoB Ham NoTpebyeTcs ele ABe TabnuLbl:
CTYAEHTbI U 3K3aMeHbl. [1nA Kax[oro cTyAeHTa Mbl 6yeM XpaHuUTb
€ro UMs 1 rof, NOCTyNNeHUs; uAeHTMGULMPOBaTLCA OH OyaeT
YMCNIOBbIM HOMEPOM CTyieHUYeCKoro buneta.

test=# CREATE TABLE students(
s_id integer PRIMARY KEY,
name text,
start_year integer
)i
CREATE TABLE
test=# INSERT INTO students(s_id, name, start_year)
VALUES (1451, 'AHHa', 2014),
(1432, 'BukTop', 2014),
(1556, 'Huua', 2015);
INSERT 0 3

JK3aMeH COAePXNT OLIeHKY, MONYUEHHYI0 CTYAEHTOM MO HEKOTOPOI
ancumninHe. Takum obpasom, CTyAeHTbl U AUCLMMNAVIHBI CBA3aHbI
APYT C PYrOM OTHOLLEHVEM KMHOTUE KO MHOTUM»: OfIMH CTYAEHT
MO>eT cfjaBaTb 3K3aMeHbl MO MHOTUM AVNCLUMINHAM, @ 9K3aMeH

Mo OAHOW AVCLUMIMIHE MOTYT CAaBaTb MHOFO CTY/AEHTOB.
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3anucob B Tabnmue 3K3aMeHOB NAEHTUGULMPYETCA COBOKYMHOCTbIO
VMEHU CTyfeHTa N HoMepa Kypca. Takoe orpaHuyeHvie
LIeNOCTHOCTW, OTHOCALLEe Cpasy K HECKONbKMM cTonbuam,
onpepgensaeTcs ¢ noMoubio Gppasbl constraint:

test=# CREATE TABLE exams(
s_id integer REFERENCES students(s_id),
c_no text REFERENCES courses(c_no),
score integer,
CONSTRAINT pk PRIMARY KEY(s_id, c_no)
);
CREATE TABLE

Kpome Toro, c nomoLlpbio dpasbl references Mmbl onpegenvnv asa
OrpaHNYEHNA CCbINTOYHON LLeNOCTHOCTY, Ha3blBaeMble BHEWHUMU
KoYamu. Takne Koym NoKasbiBatoT, YTO 3HaUYEHWA B OAHON
Tabnuue cceialomca Ha CTPOKWM B fipyron Tabnuue. Tenepb

npw no6bbix fernctauax CYB 6yaet npoBepATb, UTO BCe
ngeHTnduKaTopbl s_id, yKasaHHble B TabnuLe 3K3aMeHOB,
COOTBETCTBYIOT peasibHbIM CTyAeHTaMm (TO eCTb 3anuncsam B Tabnuue
CTYAEHTOB), @ HOMepa C_No — peasibHbIM Kypcam. Takum obpasom,
6yfeT NCKIoYeHa BO3MOXHOCTb OLEHNTb HECYLLECTBYOLLETO
CTyAeHTa UM NoCTaBMTb OLIeHKY MO HecyLlecTBytoLei
AUCLUMVHE — He3aBUCUMO OT e/ICTBUIA MoNib3oBaTena

W BO3MOKHbIX OLUMOOK B MPUOXKEHUN.

MocTaBnM Halwmm CTyAeHTaM HECKOJIbKO OLIeHOK:

test=# INSERT INTO exams(s_id, c_no, score)
VALUES (1451, 'CS3e01', 5),

(1556, 'Cs301', 5),

(1451, 'cs3e5', 5),

(1432, 'CS305', 4);
INSERT 0 4
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Bbi6opKa gaHHbIX

MpocTble 3anpochbl

YTeHue faHHbIX 13 TabnuL BbINOSIHAETCA onepaTtopom select.
Hanpumep, BbiBegem ABa ctonbua 13 Tabnuupbl courses:

test=# SELECT title AS course_title, hours
FROM courses;

course_title | hours
Ba3bl faHHbIX | 30
CeTun 3BM | 60
(2 rows)

KOHCTpyKUMs as MO3BOMAET NepenmMeHoBaThb cTonbeL, eciv 3To
Heo6xoAnMMOo. YTo6bl BbIBECTY BCE CTONGLbI, JOCTATOYHO YKa3aTb
CYIMBOJT 3BE3[0UKN:

test=# SELECT * FROM courses;

c_no | title | hours
CS301 | Ba3sbl gaHHbIX | 30
CS305 | CeTn 3BM | 60
(2 rows)

B pe3ynbTrpytoLen BbI6OpKe Mbl MOXEM MOYUNTb HECKOSIbKO
OLMHAKOBbIX CTPOK. [laXke ecsin BCe CTPOKM Oblnvi Pa3inyHbl

B MCXOZHOW Tabnuue, Ly6nmnKaTbl MOTYT NOABUTLCS, €C/V BbIBOAATCA
He Bce cTonbubl:

test=# SELECT start_year FROM students;
start_year

2014

2014

2015
(3 rows)
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YT06bI BBIGPATL BCE pa3/iudHble rofa NocTynneHus, nocne select
Hapo po6aBuTb coBo distinct:

test=# SELECT DISTINCT start_year FROM students;

start_year
2014
2015

(2 rows)

MNonpobHee cMOTpUTE B AOKYMEHTALUN:
postgrespro.ru/doc/sql-select.html#SQL-DISTINCT
Boobue nocne cnosa select MOXHO yKa3blBaTb He TONbKO
cTon6ubl, HO 1 Ntobble BbipaXkeHNA. A ecnin He yKasaTb ¢pa3y from,
TO pe3ynbTupylolan Tabnuua 6yaeTt conep aTb OfHY CTPOKY.
Hanpumep:

test=# SELECT 2+2 AS result;

result

O6bI4HO NpK BbIGOPKE AaHHbIX TPeBYeTCA NoAYUMTb HE BCE CTPOKM,
a TOMNbKO YAOB/ETBOPSIOLIME KAKOMY-TINGO yCoBuio. Takoe ycioBue
dunbTpayun 3anvcoiBaeTca Bo dpase where:

test=# SELECT * FROM courses WHERE hours > 45;

c_no | title | hours
CS305 | CeTu 3BM | 60
(1 row)

YcnoBue fOMKHO UMETb NIOrMuyecKknii Tun. Hanpumep, oHO MoXeT
copepaTb OTHOWEHUA =, <> (U ! =), >, >=, <, <=; MOXeT
06beanHATL 6onee NPOCTble YCIOBUA C MOMOLLbIO JIOTNYECKMX
onepauuii and, or, not 1 KPYrbiX CKOGOK — Kak B 0ObIUHbIX A3blKax
nporpaMmMnpoBaHus.
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TOHKWI1 MOMEHT NpefcTaBnAeT coboi HeonpeaeneHHoe 3HaueHne
null. B pe3ynbTupytoLlyio Tabnuiy nornaaatoT TONbKO Te CTPOKMU,
ANA KOTOPbIX YCII0BYE GpUILTPALIAN UCTUHHO; €CNIN XKe 3HaueHne
JIOXKHO WU He onpedesieHo, CTPOKa OTOpacbiBaeTcs.

Yutute:

. pes3ynbTaT CpaBHeHUs Yero-nmbo
C HeoMnpeAeneHHbIM 3HaYeHnem
He onpepenex;

. pesynbTaT NOrnyecKkmnx onepaummn
C HeonpeaeneHHbIM 3HaYeHneMm,
KaK NpaBusio, He onpepaeneH
(ncknoueHua: true or null = true,
false and null = false);

. [1A NPOBEPKM OMNpefeNieHHOCTA
3HayeHWA NCNONb3YTCA CneLnanbHble
OoTHoweHMs is null (is not null)
n is distinct from
(is not distinct from), a Takxe
6blBaeT ygo6HO BOCNONb30BaTbCA
dyHKUMelt coalesce.

MoapobHee cMOTpUTE B AOKYMEHTALUN:
postgrespro.ru/doc/functions-comparison.html

CoeanHeHus

[PaMOTHO CNPOeKTMPOBaHHas 6a3a JaHHbIX He COAePXKNT
M36bITOYHBIX AaHHbIX. HanpumMep, Tabnuua 3K3aMeHOB He JOMKHa
copepxaTtb UMA CTyAeHTa, MOTOMY YTO ero MOXHO HaliTV B ApYroi
TabnuiLe No Homepy CTyAeHuYecKoro buneta.

Moatomy AnA nonyyeHna Bcex HEOOXOAMMbIX 3HaYeHWIA B 3arpoce
4acTo NPUXOAUTCA COEOUHAMb AAHHBIE U3 HECKOMBbKMX TabnuL,
nepeyncnas nx umeHa Bo ¢ppase from:
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test=# SELECT * FROM courses, exams;

c_no | title | hours | s_id | c_no | score
CS301 | Basbl gaHHbIX | 30 | 1451 | CS301 | 5
CS305 | CeTn 3BM | 60 | 1451 | CS301 | 5
CS301 | Ba3bl gaHHbIX | 30 | 1556 | CS301 | 5
CS305 | CeTn 3BM | 60 | 1556 | CS301 | 5
CS301 | Basbl gaHHbIX | 30 | 1451 | CS305 | 5
CS305 | CeTn 3BM | 60 | 1451 | CS305 | 5
CS301 | Basbl gaHHbIX | 30 | 1432 | CS305 | 4
CS305 | CeTn IBM | 60 | 1432 | CS305 | 4
(8 rows)

To, YTO y Hac NONYYNNOCh, Ha3blBaeTCA NPAMbIM UIW IEKAPTOBbIM
npovi3BefeHnem TabnmL — K KaXXAom CTPOKE OfHOM Tabnuupl
[06aBNAETCA KaXas CTpoKa 4pyrom.

Kak npaBuso, 6onee nonesHbin U copepKaTenbHbI pe3ynbrat
MOXHO MONYyYnTb, yKa3as BO ppa3e where ycrnoBue coejuUHeHuA.
Monyurm oLeHKN No BCem JUCLUMIMHAM, COMOCTaBNAA KypPCbl

C TeMU 3K3aMeHaMui, KOTOPbIe MPOBOAMINCH MMEHHO MO JaHHOMY

Kypcy:
test=# SELECT courses.title, exams.s_id, exams.score

FROM courses, exams
WHERE courses.c_no = exams.c_no;

title | s_id | score
Ba3bl gaHHbIX | 1451 | 5
Ba3bl faHHbIX | 1556 | 5
CeTu 9BM | 1451 | 5
CeTn 3BM | 1432 | 4
(4 rows)

3anpocbl MOXHO GOPMYNMPOBaTb 11 B APYrOM BUAE, yKa3blBas
COeAVIHEeHMA C MOMOLLbIO KNoUeBOro cfioBa join. Boiegem
CTYAEHTOB 1 MX OLeHKM no Kypcy «Cetn DBM»:
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test=# SELECT students.name, exams.score
FROM students
JOIN exams

ON students.s_id = exams.s_id

AND exams.c_no = 'CS305';

name | score
________ b
AHHa | 5
BukTop | 4
(2 rows)

C Touku 3peHus CYB[] 06e popMmbl SKBMBANIEHTHbI, TaK UTO MOXXHO
MCMoNb30BaTb TOT CNOCO6, KOTOPbIV NpeacTaBnseTca bonee
HarnAgHbIM.

DTOT NPMMEp MOKAa3bIBAET, UTO B PE3YJILTAT HE BKITIOYAIOTCA CTPOKN
NCXOAHOM TabANLbl, 4718 KOTOPbIX HE HALLIOCH Mapbl B 4PYroi
TabnyLe: XOTS YCIIOBUE HANIOXKEHO Ha AUCLMMIIVHBI, HO NPV 3TOM
WCKIIOYAIOTCA U CTYAEHTbI, KOTOPbIE HE CAABaM SK3aMeH Mo JaHHO
avicuyunanHe. Ytobbl B BbIGOPKY NOManu Bce CTyAeHTbl, HE3aBUCUMO
OT TOrO, CAABAIN OHU SK3aMeH WU HET, HAZo NCMOsb30BaTb
ornepaumio BHeLWHEro CoeUHeHNs:

test=# SELECT students.name, exams.score
FROM students
LEFT JOIN exams

ON students.s_id = exams.s_id

AND exams.c_no = 'CS305';

name | score
________ I
AHHa | 5
BukTOp | 4
HuHa |
(3 rows)

B a3TOoM npumepe B pe3ynbraT AO6ABNAIOTCA CTPOKM U3 NeBOW
Tabnumubl (MO3TOMyY onepauus HasbiBaeTca left join), AA KOTOPbIX
He HaLWIoCh Napbl B Npasoii. [py 3Tom Ana cTon6uoBs npasomn
TabnuLbl BO3BPALLAIOTCA HEOMNpPeAeSeHHbIe 3HaYeHNs.
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Ycnosusa Bo ppase where NPUMEHAIOTCA K Y>Ke rOTOBOMY pe3ysibTaTy
COeAVIHEHUIA, MO3TOMY, eC/I BbIHECTU OrpaHNYeHne Ha ANCLNNHDI
3 yCnoBua coeiuHeHns, HriHa He nonageT B BbIGOPKY — Beab

[J1A Hee exams . C_No He onpefesieH:

test=# SELECT students.name, exams.score
FROM students

LEFT JOIN exams ON students.s_id = exams.s_id
WHERE exams.c_no = 'CS305';

name | score
________ b
AHHa | 5
BukTop | 4
(2 rows)

He cTouT onacatbca coeguHeHni. 1o 0O6blYHas 1 eCTeCTBeHHas
ana penaumnoHHbix CYB[ onepauus, ny PostgreSQL nmeetca uenbin
apceHan 3GpdEKTUBHbBIX MEXAHN3MOB AN ee
BbINOSIHEHMA. He coeunHANTe faHHble

B NPWIOXEHNM, AOBEPbTE 3Ty paboTy cepBepy
6a3 JaHHbIX — OH MPEKPACHO C Hel CnpaBnAeTca.

MogpobHee cMOTpUTE B AOKYMEHTaLUN:
postgrespro.ru/doc/sql-select.html#SQL-FROM

Mop3anpocobl

Onepatop select popmupyeT TabnuLy, Kotopas (Kak Mbl yxKe
BUAENN) MOXeT ObiTb BbiBe[jeHa B KauecTBe pe3ysbTaTa, a MOXeT
6bITb UCNOMb30BaHa B APYron KOHCTPYKLMK A3bika SQL B nto6om
MecTe, Ffie Mo CMbIC/Ty MOXET HaxoANTbCA Tabnuua. Takan
BJIOXKEHHaA KoMaHAa select, 3aK/ll0UeHHas B Kpyriible CKOOKY,
Ha3blBaeTCA N003aNPOCOM.

Ecnn noasanpoc Bo3BpaliaeT ofHy CTPOKY U OAVH cTonbeLl, ero
MOXHO 1CMONb30BaTb Kak 06bIYHOE CKaNAPHOE BblpaXKeHue:
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test=# SELECT name,
(SELECT score
FROM exams
WHERE exams.s_id = students.s_id
AND exams.c_no = 'CS305')
FROM students;

name | score
________ b
AHHa | 5
BukTop | 4
HuHa |
(3 rows)

Ecnun noasanpoc, ncnonb3oBaHHbIN B CNUCKe BblpaXkeHni select,
He COLEPXKMT HY OQHON CTPOKM, BO3BPALLAETCA HeonpeaeneHHoe
3HauyeHue (Kak B mocnefHen CTpoKe pesynbTrata npuMepa).

Takune ckanapHble Nof3anpocbl MOXHO UCMOSb30BaTb U B YCIIOBUAX
dunbTpayum. Monyunm Bce 3K3amMeHbl, KOTOpble CaBan CTYLEHTbI,
noctynuswume nocne 2014 ropa:

test=# SELECT *
FROM exams
WHERE (SELECT start_year
FROM students
WHERE students.s_id = exams.s_id) > 2014;

s_id | c_no | score
1556 | CS301 | 5
(1 row)

B SQL MoxxHO GopMyMpoBaTh YCIIOBUA 1 Ha MOA3aNpocChl,
BO3BpaLLAIoLLie NMPOU3BOSIbHOE KONMYECTBO CTPOK. [151A 3TOro
CyLLeCTBYET HECKObKO KOHCTPYKLIWIA, OfiHa U3 KOTOPbIX —
OTHOLLEHVE in — NPOBEPAET, COAEPXKUTCA TN 3HaUYeHMe B TabnuLe,
BO3BpaLLAeMOi1 NOA3aNPOCOM.
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BbiBeieM CTyAEHTOB, MONYUMBLUMX OLIEHKM MO YKa3aHHOMY Kypcy:

test=# SELECT name, start_year
FROM students
WHERE s_id in (SELECT s_id
FROM exams
WHERE c_no = 'CS305');

name | start_year
AHHa | 2014
BukTop | 2014
(2 rows)

BapuriaHTOM siBAAETCA OTHOLIEHME not in, BO3BpaLlaioLee
NPOTUBOMONOXHbI pe3ynbTat. Hanpumep, CNMCOK CTyAEHTOB,
MOJYUMBLUX TOSIBKO OT/INYHBIE OLEHKM (TO €CTb HE MOMYUMBLUNX
6onee HU3KME OLEHKN):

test=# SELECT name, start_year
FROM students
WHERE s_id NOT IN (SELECT s_id
FROM exams
WHERE score < 5);

name | start_year
AHHa | 2014
HuHa | 2015
(2 rows)

[pyras BO3MOXHOCTb — MpeamnKar exists, NPOBEPSAOWMIA, UTO
noA3anpoc BO3BPaTus XoTs 6bl 04HY CTPOKY. C ero MomMoLLbio
MOXHO 3anm1caTh NpeablgyLyi 3anpoc B APYrom Buge:

test=# SELECT name, start_year

FROM students

WHERE NOT EXISTS (SELECT s_id
FROM exams
WHERE exams.s_id = students.s_id
AND score < 5);
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MNogpobHee cMOTpUTE B AOKYMEHTALUN:
postgrespro.ru/doc/functions-subquery.html

B npumepax Bbille Mbl yTOUHANM UMeHa CTON6L0B
Ha3BaHVAMM TabnuL, 4Tobbl N36exKaTb
Heo[HO3HAYHOCTW. MIHOrga 3TOro HeJOCTaToOYHO.
Hanpumep, B 3anpoce ofHa v Ta »e Tabnvla MOXeT y4acTBOBaTb
[Ba pasa, Uy BMeCTo Tabnuupbl B npefnoxeHnn from Mbl MOXeM
1Cnonb30BaTb 6e3bIMAHHBIN NoA3anpoc. B 3Tux cnyyasax nocne
rnoA3anpoca MOXHO yKa3aTb MPOV3BOJIbHOE UMA, KOTOpoe
Ha3sblBaeTcsi nceg0oHumom (alias). MceBAOHVIMbI MOXHO
MNCNONb30BaTh U A8 06bIYHbIX TabMNL,.

MmeHa CTYAEHTOB U NX OLEHKN NOo npegmeTty «ba3sbl gaHHbIX»:

test=# SELECT s.name, ce.score
FROM students s
JOIN (SELECT exams.*
FROM courses, exams
WHERE courses.c_no = exams.c_no
AND courses.title = 'Ba3sb gaHHbX') ce
ON s.s_id = ce.s_id;

name | score
______ b
AHHa | 5
HuHa | 5
(2 rows)

3pecb s — NCeBAOHUM TabnuLbl, a ce — MCeBAOHUM NoA3anpoca.
MceBAOHUMbI 06bIYHO BbIOUPAIOT Tak, YTOObI OHY ObIN KOPOTKUMMU,
HO OCTaBaNINCb MOHATHbLIMU.

TOT »e 3anpoc MOXHO 3anucaTb n 6e3 noA3anpocos, HanpumMep, Tak:

test=# SELECT s.name, e.score

FROM students s, courses c, exams e
WHERE c.c_no = e.c_no

AND c.title = 'Ba3sbl AaHHbIX'

AND s.s_id = e.s_id;
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CopTunpoBKa

Kak y>ke roBopunoch, flaHHble B TabnLax He yropaaoYeHbI,

HO YacTo 6bIBaeT Ba>KHO MONYUNTb CTPOKM pe3ysbTaTta B CTPOro
onpeaeneHHom nopagke. [1na 3Toro NCnonb3yetca NpeanoxeHmne
order by CO CMUCKOM BbIpaXkeHWI, N0 KOTOPbIM HAA0 BbINOMHUTD
COPTUPOBKY. Mocne Kaxx[oro BblpakeHns (Knoya COPTUPOBKI)
MOXHO yKa3aTb HarnpaB/eHune: asc — Mo BO3pacTaHuio (3ToT
NopAAOK UCMONb3yeTCA MO YMOMYaHMIo) nnn desc — no ybbiBaHMIO.

test=# SELECT * FROM exams
ORDER BY score, s_id, c_no DESC;

s_id | c_no | score
1432 | CS305 | 4
1451 | CS305 | 5
1451 | CS301 | 5
1556 | CS301 | 5
(4 rows)

3Aecb CTPOKYM yNopAafoYeHbl CHauana no BO3pacTaHmMio OLEHKM,
ANA COBMNajAAoLWMX OLEHOK — Mo BO3pacTaHWIo HomMepa
CTyAeHYecKoro 6uneTa, a Npy COBMaAeHU NepBbIX ABYX Kioyen —
no y6biBaHWIO HOMepa Kypca.

Onepauyio COPTUPOBKU NMEET CMbIC/T BbIMOJTHATD
B KOHL|E 3aMpoca HeMoCpeaCTBEHHO nepes
noslyyeHnem pesysnbTaTta; B Nofi3anpocax oHa
06bIYHO BeccmbICNeHHa.

MNoppobHee cMOTpUTE B AOKYMEHTaLMN:
postgrespro.ru/doc/sql-select.html#SQL-ORDERBY

MpynnupoBkKa

Mpw rpynnupoBKe B O4HOW CTPOKe pe3ysibTaTa pa3mellaeTca
3HaYeHve, BbIYMCIIEHHOE Ha OCHOBAHWM fJaHHbIX HECKOMbKNX CTPOK
NCXOAHbIX TabnuL. BmecTe ¢ rpynnmpoBKOM UCMONb3YIoT
azpezamHele hyHKyuuU. Hanpumep, BbiBeiem obLee KonmyecTso
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NPOBEAEHHbIX S5K3aMEHOB, KONMYECTBO CAABABLUVX UX CTYAEHTOB
1 cpepHuii 6ann:

test=# SELECT count(*), count(distinct s_id),
avg(score)
FROM exams;

count | count avg

4.7500000000000000

4 | 3
(1 row)
AHanornuHyo MHGOPMaLMio MOXKHO MOJyYmnTb B pasbuske

Mo HoMepam KypcoB C MOMOLLbIO MpefnoxKeHnsa group by,
B KOTOPOM YKa3blBalOTCA KJIIOUMN rPyNMN1pPOBKM:

test=# SELECT c_no, count(*), count(DISTINCT s_id),
avg(score)

FROM exams

GROUP BY c_no;

c_no | count | count | avg

CS301 | 2 | 2 | 5.0000000000000000
CS305 | 2 | 2 | 4.5000000000000000
(2 rows)

MonHbI CNNCOK arperaTHbIX GYHKLMNIA:
postgrespro.ru/doc/functions-aggregate.html.

B 3anpocax, ncnonb3yowmx rpynnmpoBKy, MOXeT
BO3HUKHYTb HEOOXOANMOCTb OTOUNBTPOBATL CTPOKN
Ha OCHOBaHWM pe3y/bTaToB arpermpoBaHus. Takue
YC/IOBMA MOXHO 3afjaTb B NpeAnoxeHun having.
OTnunune ot where COCTOMT B TOM, YTO ycNioBus where
NPUMEHSIOTCA [0 rPYNMNPOBKM (B HAX MOXHO MCMOJIb30BaTh
cTon6Lbl UCXOAHBIX TabNUL), a ycnoBua having — nocne
rPYNMNYPOBKY (M B HUX MOXKHO TaKXKe 1CMOoJib30BaTb CTONOLb
Tabnuubl-pe3ynbraTa).
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Bbibepem nmeHa CTyAEHTOB, MOMyunBLUMX Goee OfHO NATEPKM
no nobomy npeamery:

test=# SELECT students.name
FROM students, exams

WHERE students.s_id = exams.s_id AND exams.score = 5
GROUP BY students.name
HAVING count(*) > 1;

MoppobHee cMOTpUTE B AOKYMEHTALMN:
postgrespro.ru/doc/sql-select.html#SQL-GROUPBY

U3meHeHne n yAaneHne AaHHbIX

M3meHeHMe AaHHbIX B TabnviLe BbINOHAET onepaTtop update,

B KOTOPOM YKa3blBaloTCA HOBblE 3HAUEHMsA Nonei AN CTPoK,
onpegensembix NpeanoxeHmem where (Takum e, Kak B onepatope
select).

Hanpumep, yBenuumim uncno nekLMoHHbIX YacoB AJiA Kypca
«ba3bl flaHHbIX» B Ba pa3a:

test=# UPDATE courses
SET hours = hours*2
WHERE c_no = 'CS301';
UPDATE 1

MNoppobHee cMOTpUTE B AOKYMEHTALMN:
postgrespro.ru/doc/sql-update.html

Onepatop delete yaanser U3 ykasaHHoO TabnuLbl CTPOKM,
onpepensemble Bce TeM e NpefnoxeHnem where:

test=# DELETE FROM exams WHERE score < 5;
DELETE 1
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MNogpobHee cMOTpUTE B AOKYMEHTALMN:
postgrespro.ru/doc/sql-delete.html

TpaH3akyun

[laBaiiTe HEMHOrO pacLIVMPKM Hally CXeMy AaHHbIX U pacrpefenum
CTyAEeHTOB Mo rpynnam. Mpwv 3Tom noTpebyem, 4Tobbl y Kaxaon
rpynnbl B 06A3aTenbHOM nopagke 6bin ctapocTa. [lna sToro
cosfagum Tabnuuy rpynn:

test=# CREATE TABLE groups(
g_no text PRIMARY KEY,
headman integer NOT NULL REFERENCES students(s_id)

)i
CREATE TABLE

3p4ecb Mbl UICNONb30BaNu orpaHvyeHmne LenocTHOCTN not null,
KOTOpOE 3anpelaeT HeonpeaeneHHble 3Ha4YeHnA.

Tenepb B Tabnuue CTyAEHTOB HaM HEOOXOAMMO eLle OfjHO nose —
HOMep rpynmbl, — O KOTOPbIM Mbl He MOZAYManu Npu co3gaHnm.

K cuacTblo, B yKe CyLecTByIOLLytO TabnuLy MOXHO A06aBUTb HOBbIN
cTonbew;

test=# ALTER TABLE students ADD g_no text
REFERENCES groups(g_no);
ALTER TABLE

C nomoublo KOMaHAbl qul BCerga MOXKHO NOCMOTpPETb, Kakne nonA
onpefneneHol B Tabnuue:

test=# \d students
Table "public.students"

Column | Type | Modifiers
s_id | integer | not null
name | text |
start_year | integer

| text |

g_no
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TakKe MOXXHO BCMOMHUTb, Kakne BOO6U.[€ Y Hac eCcTb Ta6ﬂI/IL|,bIZ

test=# \d

List of relations
Schema | Name | Type | Owner
public | courses | table | postgres
public | exams | table | postgres
public | groups | table | postgres
public | students | table | postgres
(4 rows)

Co3zpapgum Tenepb rpynny «A-101» 1 NOMeCTVM B Hee BCex
CTYAEHTOB, a CTapoCTOl cenaem AHHY.

TyT BO3HMKaeT 3aTpyaHeHve. C OfHOI CTOPOHDI, Mbl HE MOXEM
cospatb rpynny, He ykasaB CTapoCTy. A ¢ Ipyro, Kak Mbl MOXeM
Ha3HauMTb AHHY CTapOCTOI, eC/vi OHa ellle He BXOAWT B rpynmny?
370 nprBeno 6bl K TOMy, 4TO B 6a3e AaHHbIX HEKOTOPOE Bpems
(nycTb 1 HebonNbLIOe) HaXOAMANCH Obl TIOTNYECKN HEKOPPEKTHbIE,
HecornacoBaHHble laHHble.

Mbl CTOSIKHYNIUCD C TEM, YTO ABE OMepaLmii HAfo COBEPLINTL
OAHOBPEMEHHO, MOTOMY YTO HI Of{HA U3 HUX HE NMEET CMbIC/A

6e3 apyroii. Takvie onepawuy, COCTaBAALME HEAENNMYIO AVHULY
paboTbl, Ha3blBAKTCA MPAH3aKyued.

HauHem TpaH3akuuio:

test=# BEGIN;
BEGIN

3atem Jo6aBMM rpynny BMECTE CO CTapOCTOW, MCMOfb30BaB 3anpoc
B KOMaHze Ao6aBeHys CTPOK:

test=# INSERT INTO groups(g_no, headman)
SELECT 'A-101', s_id

FROM students

WHERE name = 'AHHa';

INSERT 0 1
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OTKpoWTe Tenepb HOBOE OKHO TEPMUHANA U 3aMyCTUTe eLe OfuH
npouecc psql: 31o 6yaeT ceaHc, paboTatowmin napaniesibHo
C NepBbIM.

YBUAUT NN OH HalIW M3MeHeHVA (4TOObI He 3amnyTaTbCA, KOMaHAbl
BTOPOro ceaHca Mbl 6yZjemM NoKasbiBaTb C OTCTYNom)?

postgres=# \c test

You are now connected to database "test" as
user "postgres".

test=# SELECT * FROM groups;

g_no | headman

(0 rows)

HeT, He yBNANWT, BeAb TpaH3aKLUKMA eLle He 3aBeplueHa.
Tenepb nepeBefem BCeX CTYAEHTOB B CO3AaHHYIO rpynny:
test=# UPDATE students

SET g_no = 'A-101';
UPDATE 3

M cHoBa BTOpOW CeaHC BUANT COrNacoBaHHble aHHbIe, aKTyalibHble

Ha Ha4dano eule He OKOHYEHHOM TPaH3akuunmn:

test=# SELECT * FROM students;

s_id | name | start_year | g_no
1451 | AHHa | 2014 |
1432 | BukTop | 2014 |
1556 | HuHa | 2015 |

(3 rows)

A Tenepb 3aBepLIMM TPaH3aKLWI0, 3adUKCNPOBAB N3MEHEHNA:

test=# COMMIT;
COMMIT
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M TONbKO B 3TOT MOMEHT BTOPOMY CeaHCy CTaHOBSATCA AOCTYTMHbI
BCe U3MeHeHUA, CAeNaHHble B TpaH3aKLUmK, Kak 6yaTo oHM
NosABUANCb O4HOMOMEHTHO:

test=# SELECT * FROM groups;

g_no | headman
A-101 | 1451
(1 row)

test=# SELECT * FROM students;

s_id | name | start_year | g_no
1451 | AHHa | 2014 | A-101
1432 | BukTop | 2014 | A-101
1556 | HuHa | 2015 | A-101
(3 rows)

CYB[] rapaHT/pyeT BbINOTHEHNE HECKOSbKMX BaXKHbIX CBONCTB.

Bo-nepBbix, TpaH3aKLKs 160 BbINOMHAETCA LENMKOM (KaK B Hallem
npumMepe), Nbo He BbIMONHAETCA coBceM. Ecnin 6bl B 0gHON

13 KOMaHA Npoun3oLLna owmnbKa, Uiy Mbl camu npepsani ool
TpaH3aKLMio KoMaHZol rollback, To 6a3a faHHbIX ocTanach Obl

B TOM COCTOSAIHWM, B KOTOPOM OHa 6blfia 0 KOMaHAbl begin.

OTO CBOWCTBO Ha3bIBaeTCA AMOMApHOCMbIO.

Bo-BTOpBbIX, KOrga GUKCMPYIOTCA M3MEHEHNA TPaH3aKLMK, BCe
OrpaHNYeHNA LLeNOCTHOCTM AOKHbI ObITb BbIMOIHEHDI, HaYe
TpaH3aKuusa npepbiBaeTcs. Takum 06pa3om, B Hauane TpaH3aKkuum
[aHHble HaXoAATCA B COMMTaCOBaHHOM COCTOSHUW, U1 B KOHLIe CBOE
paboTbl TPaH3aKLMA OCTaBIAET NX COMNIAaCOBaHHbIMM; 3TO CBONCTBO
TaK 1 Ha3blBAETCA — C02/1aCO8AHHOCMb.

B-TpeTbux, Kak Mbl y6enunmcb Ha npumepe, Apyrvie nonb3oBaTenu
HUKOrAa He YBMAAT HECOrNacoBaHHble laHHbIe, KOTopble
TpaH3aKuMs elle He 3apuKcmpoBana. 3To CBOMNCTBO Ha3blBaeTCA
usosnayued; 3a cyet ero cobnioaeHna CYB[ cnocobHa napannenbHo
obcnyxmBaTb MHOro ceaHcoB. OcobeHHocTblo PostgreSQL Asnsetca
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O4YyeHb 3¢¢eKTVIBHaF| peann3saumna n3onaynn: HeCKONbKO CceaHCOB
MOTyT OAHOBPEMEHHO YMUTATb N USMEHATb aHHblE, HE 6J'IOKVIpyH
Apyr gpyra. BJ'IOKI/IPOBKa BO3HMKaET TOJIbKO Npn ogHOBPEMEHHOM
N3MEeHEHUN OHHOVI VI TON e CTPOKM ABYMA pa3HbIMU npoueccamn.

W B-ueTBepTbIX, rapaHTUpPYyeTCA 00/1208e4HOCMb: 3adUKCMPOBaHHbIE
JaHHble He NponagyT Jaxe B ciyyae c6os (KOHeuHo, npu
NpPaBUIbHbIX HACTPOWKAX W PErynapHOM BbINOHEHUN Pe3ePBHOIO

KOMMpOoBaHMs). .
) ] Oks40]
DTO KpaliHe nonesHble CBONCTBA, 6e3 KOTOPbIX ;

-
HEBO3MOXHO NpeacTaBuUTb cebe pPenAunNoHHY0 I I &
cucTemMy ynpasrieHusi 6azamu faHHbIX. =

MNMoppobHee o TpaH3aKUMAX: E
postgrespro.ru/doc/tutorial-transactions.html
(v ewe 6onee noapobHo: postgrespro.ru/doc/mvcc.html).
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None3Hble KomaHAab! psql

\? CnpaBka no komaHaam psq|l.

\h Cnpaska no SQL: cnncok JOCTYNHbIX KOMaHA
NSIN CUHTAKCUC KOHKPETHOWM KOMaHAbl.

\Xx MepeknioyaeT 06blYHbIN TAGNNYHbIN BbIBOA
(cTON6UbI 1 CTPOKM) Ha PaCLUNPEHHbIN
(kaXkabli cTonGeL, Ha OTAENbHOW CTPOKe)
1 06paTtHO. YRo6HO Ans NpoCcMoTpa HECKOMbKUX
«LWNPOKYMX» CTPOK.

\1 Cnuncok 6a3 faHHbIX.

\du Cnucok nonb3oBarenem.

\dt Cnuncok Tabnuu.

\di CnmnCoK NHAEKCOB.

\dv Cnuncok npepcTaBneHunin.

\df Cnmncok GyHKUMIA.

\dn Cnncok cxem.

\dx CnnCoK yCTaHOBJIEHHbIX PacLUMPEHNI.
\dp Cnuncok npusunerun.

\d ums Moppo6Has nHPopMaLMA MO KOHKPETHOMY OObEKTY.
\d+ ums Ewe 6onee nogpobHasa nHdopmauymsa

MO KOHKpeTHOMY 06'beKTy,

\timing on [loka3biBaTb BpeMs BbIMOJIHEHNSA ONEepaTopOB.
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3aKknyeHune

KoHeuHo, Mbl ycrienv ocBeTUTb TONbKO Masyto TOMKY TOFO, UTO
HeobxoAuMmo 3HaTb o0 CYB[], HO Hapjeemcs, UTo Bbl y6eannch:
HauaTb ncnosnb3osaTb PostgreSQL coBcem HeTpyaHO. A3bik SQL
nossonaet GopMynMpPoBaTb 3aNpPOChl CAMON Pa3HON CIOKHOCTH,

a PostgreSQL npepocTtaBnaeT KaueCTBEHHYIO NOAAEPKKY CTaHAapTa
1 3ddeKTUBHYIO peanusauuto. Mpobyite, skcnepuMmeHTUpYynTe!

W ewwe ogHa BaxkHaA KomaHaa psql: 4ns Toro, YTobbl 3aBepLLNTD
ceaHc paboTbl, HabepuTte

test=# \q
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JemMoHCcTpaynoHHas
6a3a faHHbIX

OnucaHwue
O6wan nipopmauumsa

YTo6bl ABMraTbCA AATbLLE U YUUTHCA NMUCATb GOIEE CIOXKHbIE
3anpochbl, Ham NoHagobuTcA 6onee cepbesHas 6a3a AaHHbIX —
He TpU TabnuLpbl, a LenblX BOCEMb, — 1 HAaMOJIHEHKE ee AaHHbIMU.
Cxema Takol1 6a3bl JaHHbIX M306paxxeHa B BUAE AMarpammbl
«CYLIHOCTb-CBA3U» Ha CNieflyloLleli CTpaHuLe.

B kauecTBe NpeaMeTHO 06/1aCTU Mbl BbIGPANv aBranepeBo3Ku:
6yfiemM cumTaTh, UTO peyb MAET O Hallel (NokKa elye
HecyLecTBytoLLeN) aBnakomnaHuy. Tem, KTo XoTA 6bl pas netan

Ha camoreTax, 3Ta 0651acTb AOXKHa ObITb MOHATHA; B I06OM Cllyyae
Mbl Cei4ac Bce 06bACHMM. XOUeTCsi OTMETUTb, YTO Mbl CTapanncb
cfienaTb CXeMy AiaHHbIX Kak MOXXHO MPOLLE, He 3arpoMoXzasn ee
MHOTFOUUCSIEHHBIMU JETASISIMU, HO, B TO XK€ BPEMS], HE CITMLIKOM
NPOCTOW, YTOBbI Ha Hel MOXKHO BbISIO YUNTbCA NUCATb UHTEPECHDBIE 1
OCMbIC/IEHHbIE 3aMPOCh.

ITaK, OCHOBHOW CYLLIHOCTbIO 3€Ch ABNAETCA 6pOHUPOBAHUE
(bookings).

B 0fjHO 6pOHMPOBaHNE MOXKHO BKJTHOUUTb HECKOJIbKO MACCaXKMpPOB,
KaX[JoMy 113 KOTOPbIX BbINWCbIBAETCA OTAENbHbIN 6usem (tickets).
Kak TakoBOW naccaup He ABNAETCA OTAENbHOM CYLHOCTbIO:

[N1A IPOCTOTbl MOXXHO CUMTaTb, YTO BCE MACCAXKUPbl YHUKANbHbI.

50



SUOIIPUOD BB} 4
ou Jess #
apoo yelole #

ou 1eas
oclmc_luaog .
pI by #

Oou 1901 #

LTRET]
syeas [eALIE [enjoe | 19HOLeL m_M::oqmoo_._
ainpedapjemoe sassed buipseog
9p0oo Yeldlle
snjels A_v
Jodire feale !
yodire” ainyedap 4 L elep 10eod ,
[eAlLIe PajNpayYos « junowre aweu labuassed 4
abuel , ainuedap pa|NpPayds « SUONIPUOD Ble) 4 pI 1abuassed ,
|1apow ou by p prubny # | 217300 &
apooyesure # [~ pruby # h ou N # ouIxon #
CTETIT=1o) 19013d 19Lawadal | 191aumg
syesy swbi4 sb1y 19x01L S1I21L
i
L
auozawl
spnie| «
apnibuoj «
Ao junowre” [ejo}

oaweu uodire
9p0oo podie #

191douodey
syodiy

arep 300(
ja17j00q #

BuHegoduHodg
sbupjoog

51




Buinet BKnoYaeT ofnH unm Heckonbko nepesemos (ticket_flights).
Heckonbko nepeneToB MOryT BKIIOUYATbCA B OMET B HECKONbKNX
cnyyasx:

1. HeT npamoro peiica, COefUHAIOLLErO NYHKTbI OTNPaBieHns
1 Ha3HaueHuA (NoneT C nepecapkamu);

2. B3aT 6unet «Tyaa n o6paTHoO.

B cxeme [aHHbIX HET KeCTKOro OrpaHNyYeHns, Ho NpeanosaraeTcs,
41O BCE OGUNETHI B OAHOM BPOHNPOBAHUN UMEIOT OANHAKOBbIN
Habop nepeneTos.

Kaxgbin petic (flights) cnegyet n3 ogHoro asponopma (airports)
B ApYrow. Peicbl C OfHNM HOMEPOM UMEIOT OVNHAKOBbIE MYHKTbI
BblJIETA 1 Ha3HaueH s, HO ByAyT OTIMYATLCA [aTOW OTNPaBNEHNA

Mpu perucTpaumm Ha peiic naccakmpy BblAAETCA NOCAOOYHbIL
mavioH (boarding_passes), B KOTOPOM YKa3aHO MecTo B camosieTe.
Maccaxkmp MOXET 3aperncTpupoBaThCs TONbKO Ha TOT pelic,
KOTOpBbI eCTb Yy Hero B 6unete. Kom6rHauma peica n mecta

B CaMosIeTe AOMKHA ObITb YHMKaNbHOW, YTOObI HE JOMYCTUTb Bblaady
[BYX NMOCaA0UYHbIX TaIOHOB HA OAHO MECTO.

KonnuecTtso mecm (seats) B camoneTe v Ux pacrnpegeneHvie

Mo Knaccam 06CyKMBaHWA 3aBUCUT OT MOZENV camosiema
(aircrafts), BoinonHaAwwWwero peiic. Mpeanonaraercs, 4To Kaxaas
Mofesb VIMeeT TOJIbKO OfiHY KOMMOHOBKY casioHa. Cxema JaHHbIX

HE KOHTPOJIMPYET, UTO MECTa B NOCAAOUHbIX TajloOHaX COOTBETCTBYIOT
MMEIOLLMMCS B CaMorieTe.

[Nlanee mMbl NOAPOGHO OMKMLLIEM Kaxayto U3 TabnuL, a Takke
[OMONHUTENbHbIE NpeAcTaBneHnA 1 GyHKUMKW. TouHoe
onpegeneHue 060l TabnuLibl, BKIOYas TUMbl JaHHbIX U ONUCaHne
CTON6L0B, Bbl BCErAa MOXETE NONYUNTb KOMaHAOW \d+.
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bpoHupoBaHune

HamepeBascb BOCMONb30BaTbCA YCIyraMu Hallel aBrakomMnaHuu,
naccaxup 3apaHee (book_date, makcrmym 3a mecsiL 1o penca)
6poHMpyeT HeobxoarMble buneTbl. BpoHnpoBaHue
naeHTMduUmpyetca corm Homepom (book_ref, wectnsHauHas
KOMOVHauus 6yKB 1 Ldp).

Mone total_amount xpaHnT 06LLyt0 CTOMMOCTb BKJTOYEHHbIX
B 6POHMpPOBaHVE NePEeeToB BCEX MNACCaXKNPOB.

buner

Brinet umeet yHuKanbHbI Homep (ticket_no), coctoAwmin ns 13
undp.

Bunet copepxunT naeHTMdrKaTop naccaxmpa (passenger_id) —
HOMep [OKYMEHTa, YOCTOBEPAIOLLErO JIMUHOCTb, — a TakKe ero
bamunuio 1 umsaA (passenger_name) 1 KOHTaKTHYt0 MHGOPMaLuIO
(contact_date).

3aMeTuMm, YTo H1 MﬂeHTM¢MKaTOp naccaxxmpa, H1 UMA He ABNAITCA
NOCTOAHHbIMK (MOXHO MOMEHATb nacnopT, MOXKHO CMEHUTb
d)aMl/IJ'IVIIO). ﬂoaTomy OAHO3Ha4HO HanTn BCe GuneTbl OJHOro n Toro
e naccaxnpa HEBO3MOXKHO. ﬂﬂﬂ MPOCTOTbl MOXHO CYUTATb, YTO BCE
naccaxnpbl yHUKasbHbI.

Mepenet

MepeneT coefmnHAeT GUNET C PENCOM 1 UAEHTUGULMPYETCA ABYMS
UX HOMepamu.

[ns Kaxxgoro nepesneTta yKasblBalOTCA ero CTOMMOCTb (amount)
1 Knacc obcnyxmsaHus (fare_conditions).
Penc

EcTecTBeHHbIN KoY TabnyLbl pencoB COCTOWT 13 ABYX nonen —
Homepa peiica (flight_no) n gatbl oTnpasneHns
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(scheduled_departure). Yto6bl caenaTb BHELLHME KIIOYM Ha 3Ty
Tabnmuy KoMMaKkTHee, B KauecTBe NePBUYHOIO NCMONb3yeTca
cypporatHbii kniou (flight_id).

Pelic Bcerga coegnHaeT ABe TOUKN — a3pOnopTbl BbiieTa
(departure_airport) n npnbbiTnaA (arrival_airport). Takoe noHaTue,
KaK «peic c nepecakamu» OTCYTCTBYET: eC/ii 13 O[HOro a3pornopTa
[0 [Ipyroro HeT MPSAMOro peiica, B 61UneT NpocTo BKYaloTCA
HECKOJIbKO HEOOXOAUMbIX PENCOoB.

Y KaXk[oro peiica ecTb 3anjaHMpPOBaHHbIE JaTa U BPeMs BblieTa
(scheduled_departure) n npubbitua (scheduled_arrival). PeanbHble
Bpems BbineTa (actual_departure) n npubbiTua (actual_arrival)
MOTYT OT/INYATLCA: OObIYHO HE CUIIbHO, HO MHOTAA 1 Ha HECKOJbKO
4acoB, eC/IN PeNC 3afiepPKaH.

Cratyc pelica (status) MoXKeT NpMHUMaTb OLHO 13 CNeayoL X
3HaYeHUN:

» Scheduled
Pelic pocTyneH ana 6poHMpoBaHUA. TO NPONCXOAUT 3a MecsL|
[0 NIaHOBOW AaTbl BbINETA; O 3TOr0 3anuch O peiice
He cyulecTByeT B 6a3e AaHHbIX.

e OnTime
Peiic goctyneH ana permctpaunu (3a CyTKu A0 NIaHOBON AaTbl
BbINIETA) U HE 3afiepPXKaH.

» Delayed
Peiic focTyneH ana pernctpaumm (3a CyTkM Lo NNaHOBOW faTbl
Bbl/IETa), HO 3afiePKaH.

e Departed
CamoneT yKe BblfIETeN 1 HAXOAUTCS B BO3AYXE.

* Arrived
Camonet nprbbin B MyHKT Ha3HAYEHUsI.

e Cancelled
Pelic oTmeHeH.
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AsponopTt

A3ponopT MAeHTUPULMPYETCA TPEXOYKBEHHBIM KOAOM
(airport_code) n nmeeT Ha3BaHue (airport_name).

HasBaHue ropopa (city) ykasbiBaeTca Kak aTprbyT asponopTa;
OTAENbHON CYLWHOCTM AN1A Hero He npeaycmoTpeHo. HassaHve
MOHO MCNONb30BaTb AJ/1A TOro, YToObl ONpefennTb a3pPonopTbl
ofiHoro ropofa. Takxe yKa3sbiBaeTca WwirpoTa (longitude), fonrota
(latitude) n yacosoi nosc (timezone).

MocagouHbIl TaNOH

Mpw pernctpauunm Ha penc, KOTopasa BO3MOXHa 3a CyTK/ JO
NNaHOBOW AaTbl OTMPAaB/IEHMA, NACCaXKNPY BblAAeTCA MOCAA0UHbII
TanoH. OH naeHTUGMLNPYETCA TaK e, KaK 1 nepeneT — HOMepom
6uneTta n HOMepPoOM pelica.

[MocapoyHbIM TaloHaM NPYCBAKBAOTCA NOCeA0BaTeIbHbIE HOMEepa
(boarding_no) B nopsaake pernctpayuy naccakMpoB Ha penc (3ToT
HoMep OyfeT yHUKaNnbHbIM TONIbKO B Npefenax AaHHOro pernca).

B nocapoyHoM TanoHe ykasbiBaeTcA HoMep MecTa (seat_no).

Camonert

Kaxgas mogenb BO3L4yLIHOMO CyfHa ugeHTMduumpyeTcs CBoum
Tpex3HauyHbIM KogoMm (aircraft_code). YKasbiBaeTcs Tak»Ke Ha3BaHue
mogzenu (model) n MakcumanbHasa fanbHOCTb NoneTa B KUnomeTpax
(range).

MecTo

MecTa onpepenaloT cxeMy canioHa Kaxon mogenu. Kaxkgoe mecto
onpegenaeTca CBOUM HOMEPOM (seat_no) 1 MMeeT 3aKpensieHHbI
3a HUM Knacc obcnyxunBaHus (fare_conditions) — Economy,
Comfort nnu Business.
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MNpencraBneHne gna pencos

Hag Tabnuuer flights cosgaHo npeacrasnexue flights_y,
cofepaliee fOMONHUTENbHYIO UHGOPMaLMIO:

e pacwnpoBKy AaHHbIX 06 asponopTe BbleTa
(departure_airport, departure_airport_name, departure_city),

*  pacwndpoBKy faHHbIX 06 asponopTe NpubbiTuA (arrival_airport,
arrival_airport_name, arrival_city),

*  MecTHoe Bpems BbineTa (scheduled_departure_local,
actual_departure_local),

e MecTHoe Bpems npubbiTus (scheduled_arrival_local,
actual_arrival_local),

e npogomxuTenbHocTb noneta (scheduled_duration,
actual_duration).

MNpepcraBneHne gna mapLipyToB

Tabnvua peiicoB COfepPKUT N3ObITOYHOCTb: N3 Hee MOXHO 6bl1o Obl
BbIAENNTb NHPOPMALMIO O MapLLpyTe (HOMep pelica, a3ponopThl
OTMPaBNEeHNA N Ha3HAYEHNA), He 3aBUCALLYIO OT KOHKPETHbIX JaT
pewcos.

VIMeHHO Takas nHbOpMaLVsA 1 COCTABAAET MAaTEPUANIN30BAHHOE
npeacTasneHue routes.

OyHKuMA now

[lemoHCTpaLoHHas 6a3a COAePKNT BPEMEHHO «Cpe3» faHHbIX —
TaK, Kak OyZiTo B HEKOTOPbI MOMEHT Oblna cfienaHa pesepBHas
KONUA peanbHOM cucTembl. Hanpumep, ecnm HEKOTOpbIN peinc
nmeet ctatyc Departed, 3T0 03HauaeT, YTO B MOMEHT pe3epBHOro
KOMMPOBAHUA CAMOJIET BblfIeTes U HAXOLWSICA B BO3AyXe.

Mo3nuua «cpesa» coxpaHeHa B PyHKLUMU bookings . now. Ei moxHO
MoJsib30BaTbCA B 3aMpocax Tam, rAe B 06bIYHOW XKN3HU
ncnonb3osasnach 6bl GyHKLMA now.
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Kpome Toro, 3HaueHue 3101 GYHKLUM OnpefenseT Bepcuio
AEMOHCTPaLMOHHON 6a3bl AaHHbIX. AKTyanbHaA BEPCUA Ha MOMEHT
NOAroTOBKM 3TOrO BbiMycKa KHUrm — ot 13.10.2016.

YcTaHOBKa

YcTaHOBKa € canTa

ba3a gaHHbIx AOCTYMHa B TPEX BEPCUAX, KOTOPbIE OT/INYAOTCA
TONbKO 06bEMOM AaHHbIX:

e demo_small.zip — HebonbLas, AaHHbIE MO MOeTam 3a OAUH
mecay (21 Mb, pasmep b} 265 Mb),

e demo_medium.zip — cpefHAA, faHHblE NO nonetam 3a Tpu
mecaua (62 Mb, pasmep b} 666 Mb),

e demo_big.zip — 6onbluas, JaHHbIE MO MoneTam 3a rog
(232 MB, pa3mep b} 2502 MB).

He6onblwan 6a3a roanTca Ais TOro, YTo6bl TPEHNPOBATLCA MUCaTb
3anpocsbl, U NPV 3TOM He 3aliMeT MHOTO MecTa Ha Ancke. Ecnv xe Bbl
XOTUTE NOrPy3nUTLCA B BOMPOCH! ONTUMU3ALIMN, BbibepunTe 60sbLLYIO
6a3y, uToObl Cpasy NOHATb, Kak BeAyT cebs 3anpochl Ha 60MbLINX
06bemax faHHbIX.

Daiinbl cofepkaT IOrMUYecKyto pes3epBHYIo Konuio 6a3bl «demoy,
co3paHHyto ytunuton pg_dump. Vimeiite B BUAY, UTO €CNIN Y BacC yKe
cyujecTByeT 6a3a fjlaHHbIX «demo», oHa GyfeT yfaneHa 1 cosaaHa
3aHOBO NPV BOCCTAHOBNEHNM 13 pe3epBHON Konunu. Bnagenbuem
6a3bl «demo» cTaHeT TOT nonb3osatens CYB/, nog KoTopbim
BbIMOJIHANOCH BOCCTAHOBJIEHNE.

Y106bI YCTAaHOBUTH AEMOHCTPALMOHHYIO 6a3y AaHHbIX B Linux,
CKauaiiTe oanH 13 Gaiinos, NPeABapUTENbHO NepeKItoUMBLINCD
Ha nonb3oBatens postgres. Hanpumep, ans 6a3bl HE60bLLLOMO
pasmepa:

$ sudo su - postgres
$ wget https://edu.postgrespro.ru/demo_small.zip
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3aTem BbinonHuTe KOMaHAay:

$ zcat demo_small.zip | psql

B cncteme Windows ckauvarite dain
https://edu.postgrespro.ru/demo_small.zip
nobbIM BE6-6pay3epom, ABAKAbI KIMKHUTE Ha HEM, YTOObI OTKPbITb
apxwB, 1 ckonupyiiTte dann demo_small.sql B KaTanor
C:\Program Files\PostgreSQL\9.6

3atem 3anyctute psql (apnbik «<SQL Shell (psql)») n BbinonHuTe
KomaHay:

postgres# \i demo_small.sql

(Ecnun daiin He BypeT HallfeH, NpoBepbTe CBOMCTBO «Start in»
ApnbIKa.)

Mpumepbl 3anpocos

I'Iapa CJ10B O CxXeme

Tenepb, Korga ycTaHOBKa BbIMOJHEHa, 3anycTuTe psql v
MOAKNIOUNTECH K AEMOHCTPALVIOHHO 6a3se:

postgres=# \c demo

You are now connected to database "demo" as user
"postgres".

demo=#

Bce nHTepecytowme Hac 06beKTbl HaxoaATcA B cxeme bookings. 3To
O3HauaeT, YTo MMeHa Tabnuu, NpeacTaBaeHnii u GyHKLWIA Hapo
npeABapATb YKasaHUEM CXeMbI, IHauye OHW He OyayT HalfeHb:

demo=# select * from aircrafts;
ERROR: relation "aircrafts" does not exist

LINE 1: select * from aircrafts;
N
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demo=# select * from bookings.aircrafts;

aircraft_code model range
773 Boeing 777-300 11100
763 Boeing 767-300 7900
SuU9 Sukhoi SuperJet-100 3000

| |
| |
| |
320 | Airbus A320-200 | 5700
| |
| |
| |
| |
| |

321 Airbus A321-200 5600
319 Airbus A319-100 6700
733 Boeing 737-300 4200
CN1 Cessna 208 Caravan 1200
CR2 Bombardier CRJ-200 2700
(9 rows)

YTo6bl He NPUXOAMNNOCH KaXXAbI Pa3 yKa3biBaTb MMA CXEMb,
yCTaHOBUWTE NapameTp search_path cnegytowmm obpasom:

demo=# set search_path = bookings, public;
SET

Mocne sToro Bce TabnvLbl 1 NpeAcTaBneHna 6yayT AOCTYMHbI
Mo UMeHMN.

OpHako ana GyHKUMM bookings . now BCe paBHO HEOGXOAMMO
YKa3blBaTb CXeMyY, UTOObI OTAINYATL ee OT CTaHAAPTHON GYHKLIMN
now:

demo=# select bookings.now();

now

2016-10-13 17:00:00+03
(1 row)

MonpobHee Npo ynpasieHre cxemamm:
postgrespro.ru/doc/ddl-schemas.html

1 MPO YCTaHOBKY KOHOUIYypaLMOHHbIX MapamMeTpoB:
postgrespro.ru/doc/config-setting.html
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MNMpocTble 3anpocbl

Huxke Mbl MOKaXkemM HeKoTopble MpUMepb 3afay Ha
€MOHCTPaLUVOHHOW cxeme. BoNbLIMHCTBO 13 HUX NMpUBEAEHbI
BMecTe C peLeHUAMM, OCTalNbHble MpeAnaraeTca pewmnTb
CaMOCTOATENBHO.

3apaua. Kto neten nosasuepa peicom Mocksa (SVO) —
HoBocnbupck (OVB) Ha mecTe 1A, 1 Kora oH 3abpoHnpoBan
cBou 6unet?

SELECT t.passenger_name,
b.book_date
FROM bookings b
JOIN tickets t
ON t.book_ref = b.book_ref
JOIN boarding_passes bp
ON bp.ticket_no = t.ticket_no
JOIN flights f
ON f.flight_id = bp.flight_id
WHERE f.departure_airport = 'SvO'
AND f.arrival_airport = 'OVB'
AND f.scheduled_departure::date =
bookings.now()::date - INTERVAL '2 day'
AND bp.seat_no = '1A';

«[o3aByepa» oTcunTbIBaeTCA OT booking.now, a He OT TeKyLen
fartbl.

3apaua. CKONIbKO MeCT OCTaNlIoOCh He3aHATbIMK BYepa
Ha pence PG0404?

PeweHue. 3aauy MOXXHO PELLNTb HECKONIbKMMM CMOCO6aMM.
[MepBblii BAPUAHT UCMONb3YeT KOHCTPYKLMIO Not exists, UToObl
onpeaennTb MecTa, Ha KOTOpble HEeT MOCafOUHbIX TalIOHOB:
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SELECT count(*)
FROM flights f
JOIN seats s
ON s.aircraft_code = f.aircraft_code
WHERE f.flight_no = 'PG0404'
AND f.scheduled_departure::date =
bookings.now()::date - INTERVAL 'l day'
AND NOT EXISTS (
SELECT NULL
FROM boarding_passes bp
WHERE bp.flight_id = f.flight_id
AND bp.seat_no = s.seat_no

)i
BTOpOIZ BapnaHT NCnonb3yeT onepaunio BbIYHNTaHNA MHOXKeCTB:

SELECT count(*)
FROM  (
SELECT s.seat_no
FROM seats s
WHERE s.aircraft_code = (
SELECT aircraft_code
FROM flights
WHERE flight_no = 'PG0404'
AND scheduled_departure::date =
bookings.now()::date - INTERVAL 'l day'
)
EXCEPT
SELECT bp.seat_no
FROM boarding_passes bp
WHERE bp.flight_id = (
SELECT flight_id
FROM  flights
WHERE flight_no = 'PG0404'
AND scheduled_departure::date =
bookings.now()::date - INTERVAL '1 day'
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Kakoim BapraHT NCnoJib30BaTb, BO MHOIOM 3aBUCUT OT JINYHbIX
npep,nhoeHMPl. Heo6xonmmo TONbKO YYUNTbIBATb, YTO BbINOJSIHATLCA
TaKune 3anpochbl 6y,qu NO-pasHOMY, TaK YTO eCJ1N BaXHa
npon3BOAUTENIbHOCTb, TO UMEET CMbIC ﬂOrIpO6OBaTb oba.

3apaya. Ha Kakvx MapLupyTax Mpomu3oLLIn camble ASiMTeNibHble
3afepXKu pelicos? BoiBeguTe CNNCOK 13 AECATU «TNAEPOBY.

PeweHue. B 3anpoce Hajo YUnTbIBaTb TOJIbKO pencbl, KoTopble yxe
BbuieTenn:

SELECT f.flight_no,
f.scheduled_departure,
f.actual_departure,
f.actual_departure - f.scheduled_departure
AS delay

FROM flights f

WHERE f.actual_departure IS NOT NULL

ORDER BY f.actual_departure - f.scheduled_departure
DESC

LIMIT 10;

ArperatHble GyHKLMN

3apaua. KakoBa MUHVManbHaA 1 MakcumanbHas
NPOAOIKUTENBHOCTb NoJieTa ANA KaXXAoro 13 BO3MOXHbIX PENCoB
13 Mocksbl B CaHKT-[eTepbypr, 1 CKONbKO pa3 BblIeT pelica 6bin
3afepiKaH bonblue, Yem Ha Yac?
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PeweHue. 3aecb yno6HO BOCMONb30BaTLCA FOTOBBIM
npepctasneHunem flights_v, utobbl He BbINUCbIBaTL COeAUHEHMs
Tabnuy. B 3anpoce yunTbiBaeM TONbKO Y>Ke BbIMOSIHEHHbIE PENChI.

SELECT  f.flight_no,
scheduled_duration,
min(actual_duration),
max(actual_duration),
sum(CASE
WHEN f.actual_departure >
f.scheduled_departure +
INTERVAL '1 hour'
THEN 1 ELSE O
END) delays

FROM flights_v f
WHERE f.departure_city = 'MockBa'
AND f.arrival _city = 'CaHkT-leTepbypr'
AND f.status = 'Arrived’'
GROUP BY f.flight_no,
f.scheduled_duration;

3apayua. Haijute cambiX JUCLIMNAVHMPOBAHHbIX NacCaXunpos,
KOTOpble 3aperncTprpoBaNIUCh Ha BCE Peiicbl MepPBbIMU. YUTnTe
TOJNIbKO TeX NMaccaknpoB, KOTOpble COBepLUanyt MAHMMYM [iBa pelica.

PeweHue. Vcnonb3yem TOT $paKT, 4To HOMEPa MNOCafJOUHbIX TallOHOB
BblJAlOTCA B NopAfKe perncrpauuu.

SELECT  t.passenger_name,

t.ticket_no
FROM tickets t

JOIN boarding_passes bp

ON bp.ticket_no = t.ticket_no

GROUP BY t.passenger_name,

t.ticket_no
HAVING max(bp.boarding_no) = 1
AND count(*) > 1;
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3apaua. CKONbKO YerioBek OblBaeT BKIOYEHO B OHO
6poHMpoBaHue?

PeweHune. CHayana nocuntaem KOIMYECTBO YeNIOBEK B KaXKOM
6POHMPOBaHUY, @ 3aTeM KOJIMYECTBO GPOHMPOBaHWIA ANA KaX[oro
KonmuecTBa Yenosek.

SELECT tt.cnt,
count(*)
FROM (
SELECT t.book_ref,
count(*) cnt

FROM tickets t
GROUP BY t.book_ref
) tt

GROUP BY tt.cnt
ORDER BY tt.cnt;

OKOHHble GyHKLMM

3apgaua. [Insa kaxxaoro 6uneTa BbiBeguTe BXOAALME B HEFO
nepeneTbl BMECTE C 3aMacoM BPEMEHU Ha NepecaaKky Ha ciefytounii
peiic. OrpaHnybTe BbIGOPKY TeMU GrneTamm, KoTopble 6binn
3a6pOHMPOBaHbI HeLeso Ha3ag.

PeweHune. YTobbl He 06paLlaTbCA K OfHUM 1 TEM e AaHHbIM ABa
pa3a, yao6HO BOCMONb30BaTbCA GYHKLIMOHANOM OKOHHbIX QYHKLMINA.

SELECT tf.ticket_no,
f.departure_airport,
f.arrival _airport,
f.scheduled_arrival,
lead(f.scheduled_departure) OVER w
AS next_departure,
lead(f.scheduled_departure) OVER w -
f.scheduled_arrival AS gap
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FROM  bookings b
JOIN tickets t
ON t.book_ref = b.book_ref
JOIN ticket_flights tf
ON tf.ticket_no = t.ticket_no
JOIN flights f
ON tf.flight_id = f.flight_id
WHERE b.book_date =
bookings.now()::date - INTERVAL '7 day'
WINDOW w AS (PARTITION BY tf.ticket_no
ORDER BY f.scheduled_departure);

NAAA B pe3ysbTaTbl 3anpoca, MOXXHO 06paTnTb BHUMAHNE, 4To
3anac BpeMeHU B HEKOTOPbIX CIlyyasx COCTABSET HECKOJbKO AHEN.
Kak npaBuno, 310 61neThl, B3ATble Tyfa 1 06PaTHO, TO €CTb Mbl
BUAMM YK€ He Bpems nepecagky, a Bpems HaxoX4eHUs B NyHKTe
Ha3HaueHus. Micnonb3ys pelueHune 3agaun B pasgene «<Maccusbi»
HIXKe, MOXKHO YUeCTb 3TOT GaKT B 3anpoce.

3apaua. Kakve coueTaHus IMeHr 1 GamMunm BCTpeYaloTca yalle
BCEro 1 KaKy'o [JOMI0 OT YMC/a BCeX NacCaKNpPOoB OHW COCTaBNAIOT?

PeweHue.

SELECT  passenger_name,
round( 100.0 * cnt / sum(cnt) over (), 2)
AS percent
FROM (
SELECT  passenger_name,
count(*) cnt

FROM tickets
GROUP BY passenger_name
) t

ORDER BY percent DESC;
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3apaua. Pewwnte npegbiayLuyio 3afady OTAeNbHO A1 UMeH
1 OTAENbHO A1 GaMUIN.

PeweHwue. [priBesem BapuaHT 4/ IMeH.

WITH p AS (
SELECT left(passenger_name,
position(' ' in passenger_name))
AS passenger_name
FROM tickets
)
SELECT  passenger_name,
round( 100.0 * cnt / sum(cnt) over (), 2)
AS percent
FROM (
SELECT  passenger_name,
count(*) cnt

FROM p
GROUP BY passenger_name
t

ORDER BY percent DESC;

BbiBOA: He CTOWT 06bEUHATD B O[HOM MOJle HECKOJIbKO 3HaUeHui,
ecnv Bbl cobupaeTtecb paboTaTb C HUMM MO OTAENbHOCTU; MO-
Hay4YHOMY 3TO Ha3bIBAETCA «NePBOI HOPManbHON GOPMONi».

MaccuBbli

3apaua. B 6unete HeT ykasaHuA, B OAVH NV OH KOHeL, Unu Tyfa v
06paTHO. OAHAKO 3TO MOXHO BbIYNCIUTb, CPABHUB NEPBbIV NYHKT
OTNpaBfeHNaA C NOCe[HNM NMYHKTOM Ha3HaueHuA. BoisecTn

ANA Kaxoro buneta a3ponopTbl OTNPaBAeHUA N Ha3HauYeHuA
6e3 yyeTa nepecafiok, 1 Npu3HaK, B3AT N 6UneT Tyaa u obpartHo.

PelweHue. 3aauy MOXXHO PELLNTb, HaNPUMeP, C MOMOLLbIO OKOHHBIX
byHKuMiA. Ho, noxanyi, npolue Bcero CBepHyTb CMCOK a3ponopToB
Ha NyTU CefoBaHNA B MAacCUB C MOMOLLbIO arperatHomn GyHKLn
array_agg, u paboTaTtb C H/M. B KauecTBe asapornopTa HazHauyeHns
ANA 6UNEeTOB «Ty[a-06paTHO» Mbl BbIGMPAEM CPeLHNIA SnemMeHT
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MaccuBa, Npefnonaras, Yto NyTn «tyga» n <(O6paTHO>> nMmerT
OlNHaKOBOE YNCNo nepecagok.

WITH t AS (
SELECT ticket_no,

FROM

)

a,
a[1] departure,
a[cardinality(a)] last_arrival,

a[cardinality(a)/2+1] middle
(
SELECT t.ticket_no,
array_agg( f.departure_airport
ORDER BY f.scheduled_departure)
|| (array_agg( f.arrival_ airport
ORDER BY f.scheduled_departure
DESC))[1]
AS a
FROM tickets t
JOIN ticket_flights tf
ON (tf.ticket_no = t.ticket_no)
JOIN flights f
ON (f.flight_id = tf.flight_id)
GROUP BY t.ticket_no
) t

SELECT t.ticket_no,

FROM

t.a,
t.departure,
CASE

WHEN t.departure = t.last_arrival
THEN t.middle
ELSE t.last_arrival

END arrival,
(t.departure = t.last_arrival) return_ticket

B Takom BapviaHTe Tabnvua 61neToB NpoCMaTpUBAETCA TONIBKO
0AViH pa3. MaccmB a3ponopToB BbIBOANTCA UCKMIOUNATENBHO
ANA HAarNARHOCTY; Ha 60MbLIOM 06beMe AaHHbIX MEET CMbICS
ybpaTb ero n3 3anpoca.
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3apaua. Haittn 6uneTbl, B3ATblE TyAa 1 06PaTHO, B KOTOPbIX NyTb
myna»HecosnanaeTcnyTeM«06paTHo»

3apaua. Hangute Takune napbl a3pONopPTOB, PENChI MEXAY
KOTOPbIMM B OAHY U B IPYrYI0 CTOPOHbI OTMPABAOTCA MO PasHbIM
OHAM Heaenw.

PelueHue. YacTb 3agaym no NOCTPOEHMIO MacCcMBa fHEN Heaenu
yxe GaKTnyecKkn peLueHa B MaTepuran3oBaHHOM NpeacTaBieHnn
routes. OcTaeTca TONbKO HalTV NepeceyeHme:

SELECT ril.departure_airport,
rl.arrival_airport,
ril.days_of_week dow,
r2.days_of_week dow_back
FROM routes ri
JOIN routes r2
ON ril.arrival_airport = r2.departure_airport
AND ril.departure_airport = r2.arrival_airport
WHERE NOT (rl.days_of_week && r2.days_of_week);

PeKypcuBHble 3anpochbl

3apaua. Kak ¢ NOMOLLbI0 MUHMMAIBHOTO YMCNa nepecajok MOXHO
ponetetb 13 YcTb-KyTa (UKX) B Heptorrpum (CNN), n Kakoe Bpems
npuaeTca NpoBecTy B Bo3ayxe?

PeweHue. 3necb GpakTryeckun TpebyeTcs HaMTV KPOTYaNLWINA NyTb
B rpade. ITo MOXHO cAienaTb C MOMOLLbIO
NpUBeAEeHHOrO HXe PeKypPCrBHOTO 3anpoca.

Moapo6HO NPO peKypPCHBHbIE 3aNPOChl Bbl MOXeTe
NOCMOTPETb B JOKYMEHTaLK:
postgrespro.ru/doc/queries-with.html
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WITH RECURSIVE p(
last_arrival,
destination,

)

hops,

flights,
flight_time,

found
AS (

SELECT a_from.airport_code,

a_to.airport_code,
array[a_from.airport_code],
array[]::char(6)[],

interval '0',

a_from.airport_code = a_to.airport_code

FROM airports a_from,

airports a_to
WHERE a_from.airport_code = 'UKX'
AND a_to.airport_code = 'CNN'
UNION ALL

SELECT r.arrival_airport,

FROM

WHERE
AND

p.destination,

(p.hops || r.arrival_airport)::char(3)[],
(p.flights || r.flight_no)::char(6)[],
p.flight_time + r.duration,
bool_or(r.arrival_airport = p.destination)

OVER ()
p
JOIN routes r
ON r.departure_airport = p.last_arrival
NOT r.arrival_airport = ANY(p.hops)
NOT p.found

SELECT hops,

FROM
WHERE p.last_arrival = p.destination;
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3auuKvBaHne NPeaoTBPALLAETCS MPOBEPKOIA MO MacCHBY
nepecanok hops.

O6paTrTe BHUMaHME, YTO MOVCK MPOUCXOAUT B LIMPUHY>», TO €CTb
nepBbIli Xe NyTb, KOTOPbIN byaeT HaliAeH, OyaeT KpaTyanwmm

no yncny nepecagok. Ytobbl He Nepebupatb ocTasnbHbIe NYTU
(KOTOPbBIX MOXET ObITb O4eHb MHOI0), UCMOMb3YeTCsA NPU3HaK
«MapLpyT HaiaeH» (found), KOTOPbIN paccuMTbIBAETCA C MOMOLLbIO
OKOHHOW GpyHKLMM bool_or.

MoyumnTeNIbHO CPABHUTHL CKOPOCTb BbIMOJIHEHWSA 3TOTO 3aMpPoca
¢ 6onee NpocTbiM BapraHTom 6e3 dnara.

3apaua. Kakoe makcmmasnbHoe 4ncio nepecagok notpebyercs,
4yTO6bI JOOPaTLCA U3 NIOOOro aspornopTa B NIl06ON APYron?

PelueHme. 3anpoc noxox Ha NpefblAyLWwnii, HO Tenepb Mbl
HaurHaeMm C BbIGOPKM «KaXAbli a3POMOPT C Kaxabimy,
1 ANA KaxkAow Takow napbl NLLeM KpOoTYanwmi nyTb.

WITH RECURSIVE p(

departure,

last_arrival,

destination,

hops,

found

) AS (

SELECT a_from.airport_code,
a_from.airport_code,
a_to.airport_code,
array[a_from.airport_code],
a_from.airport_code = a_to.airport_code

FROM  airports a_from,
airports a_to

UNION ALL
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SELECT p.departure,
r.arrival_airport,
p.destination,
(p.hops || r.arrival_airport)::char(3)[]
bool_or(r.arrival_airport = p.destination)
OVER (PARTITION BY p.departure,
p.destination)
FROM p
JOIN routes r
ON r.departure_airport = p.last_arrival
WHERE NOT r.arrival_airport = ANY(p.hops)
AND NOT p.found

SELECT max(cardinality(hops)-1)
FROM p
WHERE p.last_arrival = p.destination;

Mpu3sHak «<MapLIpyT HaliieH» 34eCb HeO6XOANMO PacCUUTLIBATL
OTAENbHO [1A KaXKAO0 Napbl a3pOMNopToB.

3apava. Haigute kKpoTuaiwmi nytb 3 Ycrb-KyTta (UKX)
B HeptoHrpu (CNN) ¢ TOuKM 3peHna YncToro BpemMeHu nepeneTos
(MrHopupysa Bpema nepecagok).

MofcKasKa: 3TOT My Tb MOXKET OKa3aTbCs HE OMTUMASIbHBIM MO YNCTTY
nepecagok.

WITH RECURSIVE p(
last_arrival,
destination,
hops,
flights,
flight_time,
min_time

) AS (
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SELECT a_from.airport_code,
a_to.airport_code,
array[a_from.airport_code],
array[]::char(6)[],
interval '0',
null::interval

FROM airports a_from,
airports a_to

WHERE a_from.airport_code = 'UKX'

AND a_to.airport_code = 'CNN'

UNION ALL

SELECT r.arrival_airport,
p.destination,

(p.hops || r.arrival_airport)::char(3)[]
(p.flights || r.flight_no)::char(6)[],
p.flight_time + r.duration,

least(
p.min_time, min(p.flight_time+r.duration)
FILTER (
WHERE r.arrival_airport = p.destination)
OVER ())
FROM p

JOIN routes r
ON r.departure_airport = p.last_arrival
WHERE NOT r.arrival_airport = ANY(p.hops)
AND p.flight_time + r.duration <
coalesce(p.min_time, interval 'l year')

)
SELECT hops,
flights,
flight_time
FROM  (
SELECT hops,
flights,
flight_time,
min(min_time) OVER () min_time
FROM p
WHERE p.last_arrival = p.destination
) t

WHERE flight_time = min_time;
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QOyHKUMKM N pacwmpeHusn

3apaua. Hantu pacctoanue mexay KanmHuHrpagom (KGD)
n MNetponasnosckom-Kamuatckum (PKV).

PelweHue. Y Hac MeloTCA KOOPAVHATbI a3ponopToB. YTo6bl
paccunTaTh PacCTOsIHME, MOXHO BOCMO/Ib30BaTbCsA PAaCLIMPEHNEM
earthdistance (1 nepeBecTy pe3ynbTat U3 MUEN B KUIOMETPbI).

CREATE
CREATE
SELECT

FROM

WHERE
AND

EXTENSION IF NOT EXISTS cube;

EXTENSION IF NOT EXISTS earthdistance;

round (
(point(a_from.longitude,a_from.latitude) <@>
point(a_to.longitude,a_to.latitude))
* 1.609344

)

airports a_from,

airports a_to

a_from.airport_code = 'KGD'

a_to.airport_code = 'PKC';

3apaua. HapucyiiTe rpad pencos mexxay aspornopTtamiu.
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IHononHutenbHble
BO3MOXHOCTH

MonHOTEeKCTOBbIN NOUNCK

HecmoTpa Ha moLb A3biKa 3anpocoB SQL, ero BO3MOXHOCTeN

He BCerAa OCTaTOYHO A 3GPeKTUBHOM paboTbl C faHHBIMU.
Oco6eHHO 3TO CTano 3aMeTHO B NMOC/IefHee Bpemsi, KOraa aBuHbI
[aHHbIX, 06bIYHO MIOXO CTPYKTYPUPOBAHHDIX, 3aMONHUAN
XpaHunuwa nHopmaumu. MspagHaa gona bonbmx JaHHbIX
NPUXOANTCA Ha TEKCTbI, MIOXO NoAfatolynecs pasbreHunto Ha nons
6a3 AaHHbIX. [TOUCK AOKYMEHTOB Ha €CTECTBEHHDBIX A3bIKax, 06bIYHO
C COPTMPOBKOI pe3ysibTaToB MO PesieBaHTHOCTU NMOVCKOBOMY
3anpocy, Ha3bIBaKOT MOIHOTEKCTOBbLIM MOVCKOM. B camom npocTtom
1 TUMMYHOM CJlyyae 3anpoCcoM CUYMTaeTCA Habop CnoB,

a COOTBETCTBYE ONpefenaeTca YacTOTON CNIOB B JOKYMeHTe.
MprMepHO TakUM NOVCKOM Mbl 3aHVMaeMcs, Habrpas dpasy

B novckoBurke Google nnu AHgeKc.

CywjecTByeT 60/bLLIOE KONMYECTBO MOMNCKOBUKOB, MIATHbIX

1 6ecnnaTHbIX, KOTOpble MO3BONAIOT HAEKCMPOBATb BCIO Bally
KOMNeKLyo LJOKYMEHTOB 11 OpraH/30BaTb BMOJSIHE KaueCTBEHHbIN
nownck. B 3Tnx cnyyaax MHAEKC —Ba)KHeNLWNN MHCTPYMEHT

1 yCKOpWTESb NOUCKa — He ABNAETCA YacTbio 6a3bl AaHHbIX. A 3TO
3HauUT, YTO TaKume LeHUMble nosb3osatenamm CYB[] ocobeHHOCTH,
KaK CUHXPOHM3aLUma cofepnmoro bJl, TpaH3aKLUMOHHOCTb, JOCTYN
K MeTa/laHHbIM 1 UCMONb30BaHNeE VX [NA OrpaHnYeHna obnactu
nowucka, opraHusayua 6e3onacHol NONUTUKIN JOCTyNa

K [JOKyMeHTaM 1 MHOTO€ pyroe, OKa3blBaloTCA HEAOCTYMHbI.

HepocTaTkun y Bce 6onee nonynAapHbIX AOKYMEHTO-
opueHTMpoBaHHbIX CYB[] 06bIUHO B TOW e 0611acTh: Y HUX eCTb
pasBuTble CpeACTBa NMOJIHOTEKCTOBOrO MNOMCKa, HO 6e30MacHOCTb
1 3a60Tbl O CUHXPOHW3aLMW ANA HUX HE MPUOPUTETHBI. K ToMy e
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06bI4HO OHU (MongoDB, Hanpumep) NpuHaanexat knaccy NoSQL
CYB[, a 3HaunT No onpeneneHnto N1LeHbl BCel AeCATUNETUAMN
HakonneHHon Mo SQL.

C gpyrow cTopoHbl TpaguumnoHHble SQL-CYB/] umetoT BCTPOEHHble
CpeacTBa TeKCToBOro noncka. Onepatop LIKE, B Gbinble BpemeHa
AKTUBHO UCMO/b30BaBLUMIACA A/ NMOUCKA B TEKCTOBbIX daiinax,
BXOAMWT B CTaHAAPTHbIN cMHTakcnc SQL. Ho rmbkocTb ero sBHO
HepocTatouHa. B pesynbrate npoussoautenam CYB[l npuxogmnocb
L[06aBNATb COGCTBEHHbIE pacluMpeHus K cTaHgapTty SQL.

Y PostgreSQL 310 onepatopbl cpaBHeHNA ILIKE, ~, ~*, HO 1 OHK

He peLualoT BCex Npobniem, Tak Kak He yMeloT yunTbiBaTb
rpaMmaTiyeckme BapuaLmm cyioB, He NpUcnocobeHbl

LA PaHXKMPOBaHNA N He CINLWKOM 6bICTPO paboTatoT.

Ecnu roBopuTb 06 MHCTPYMEHTaxX COGCTBEHHO MOTHOTEKCTOBOIO
MOWCKa, TO Ba*KHO MOHMMAaTb, YTO A0 UX CTaHAAPTM3aLMM MoKa
faneko, B Kaxaoun peanusauun CYB[] cBOM CUHTaKCUC 1 CBOU
noaxofbl. B 3Tom KOHTeKCTe poccuiickuin nonb3osatenb PostgreSQL
rosiyyaeT Hemasble MPeuMyLLecTBa: paclimpeHs NOIHOTEKCTOBOIO
nowvicka ana ato CYB[] co3paHbl poCcCUnCKMMI pa3paboTumkamu,
NMO3TOMY BO3MOXXHOCTb MPSAMOro KOHTaKTa CO creuuanmcramm

VNN Jaxke NoceLleHre nX NeKLMii MOMOXKeT yrnyoutbca

B TEXHOJIOTMYeCKe ieTanu, eC/in B 3TOM BO3HUKHET NOTPEOHOCTb.
3[eChb e Mbl OrpaHNYMMCA MPOCTBIMU MPUMEPAMU.

[nA n3yyeHna BO3MOXKHOCTe NMONHOTEKCTOBOrO NoMCKa CO3Aaanm
elue ofHy TabnuLy B LEMOHCTPALMOHHOI 6a3e faHHbIX. MyCcTb 310
6yayT HABPOCKM KOHCMEKTa NeKuMi npenogaBaTens Kypcos,
pa3buTble Ha raBbl-NeKyum:

test=# CREATE TABLE course_chapters(
c_no text REFERENCES courses(c_no),
ch_no text,
ch_title text,
txt text,
CONSTRAINT pkt_ch PRIMARY KEY(ch_no, c_no)
);
CREATE TABLE
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BBezem B Tabnuuy TeKCTbl NEPBbLIX NEKLMIA MO 3HAKOMbIM HaM
cneymnanbHocTam CS301 n CS305:

test=# INSERT INTO course_chapters(c_no, ch_no,
ch_title, txt) VALUES

('cs301', 'I', 'Ba3bl AaHHbIX',

'C 3TOW rnaBbl HAYUMHaAEeTCA Halle 3HaKOMCTBO ' ||
'c yBnekaTenbHbM MUpOM 6a3 AaHHbIX'),

('Cs301', 'II', 'MepBbie waru',

'MpopomkaeM 3HAKOMCTBO C MUPOM 6a3 AaHHbX. ' ||
'Co3paAnum Hawy nepByw TEKCTOBYW 6Ga3y AaHHbIX'),
('cs3605', 'I', 'NlokanbHuie ceTu',

'C 3TUX ceTeil Ha4yHeTCA Hawe MOJIHOe NpUKAKYeHuid ' ||
'nyTewecTBne B MHTpUrylwuii Mup cetein');

INSERT 0 3

MpoBepum pesynbrart:

test=# SELECT ch_no AS no, ch_title, txt
FROM course_chapters;

no ch_title txt

!

| C 9TO0il rnaBbl HauMHaeTca Hauwe

3HAKOMCTBO C YyBieKaTesbHbIM

MUpoM 6a3 AaHHbIX

II | NepBble waru | Mpogonxaem 3HaAKOMCTBO C MWPOM
6a3 fgaHHbix. Co3fgagum Hawy
nepByl0 TEKCTOBYI 6a3y AaHHbIX

I | JlokanbHble ceTun | C 3Tux ceTeil HauyHeTcA Hawe

NnosiHoe MPUKYEHUA nyTewecTsBue

B WHTPUrywW1in mup ceten

I Basbl faHHbIX

(3 rows)

Haiipem B Tabnuvue nHdbopmMaumio no 6asam faHHbIX
TpaanLUMoHHbIMU cpeacTBamn SQL, TO eCTb MCNONb3ya onepaTop
LIKE:

test=# SELECT txt

FROM course_chapters
WHERE txt LIKE '%6a3bl gaHHbIX%';
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Mbl nonyunm npeackasyembiii OTBET: O cTpok. Beab LIKE He 3HaeT,
YTO B POANTENBHOM MafexKe crefyeT NCKaTb «6a3 AaHHbIX» Unn
«6asy faHHbIX» B TBOPUTENIbHOM. 3anpoc

test=# SELECT txt

FROM course_chapters
WHERE txt LIKE '%6a3y paHHbIx%';

BbIAACT CTPOKY 13 rnasbl |l (Ho He |, rae 6a3a B Apyrom nagexe):

txt

NpoAonkaem 3HAKOMCTBO C MWPOM 6a3 AaHHbIX. Co3hagvm
Hawy nepByl TEKCTOBYI 6a3y AaHHbIX

B PostgreSQL ectb onepaTtop ILIKE, KOTOPbI NO3BONAET

He 3a60TNTbCA O perncTpax, a To 6bl IPULLINOCH eLle AyMaTb

1 O MPOMUCHBIX/CTPOUHBIX GYKBaxX. KOHEUHO, B pacnopsKeHnm
3HaToKa SQL ecTb 1 perynapHble Bbipa)keHUs (LwabnoHbl moncka),
COCTaB/IeHMe KOTOPbIX 3aHATNE YBIeKaTeNbHOE, CPOAHM NCKYCCTBY.
Ho Korpa He 0 UCKYCCTBa, XOUeTCA METb UHCTPYMEHT, KOTOPbIIA
nyman 6bl 3a Tebs.

MoaTomMy Mbl O6aBUM K TabnumLe rnaB eLye ofuH ctonbell
CO CneuranbHbIM TUMOM AaHHbIX — tsvector:

test=# ALTER TABLE course_chapters

ADD txtvector tsvector;

test=# UPDATE course_chapters

SET txtvector=to_tsvector('russian', txt);
test=# SELECT txtvector FROM course_chapters;

txtvector

'6a3':10 'rnaB':3 'gaH':11 '3HakomcTB':6 'mup':9
'HaunHa':4 'Haw':5 'yBnekaTvenbH':8
'6a3':5,11 'gaH':6,12 '3HakomcTB':2 'mup':4 'Haw':8
'nepB':9 'mpogonxa':1 'co3pap':7 'TekcToB':10
'"MHTpUr':10 'mup':11 'HauyHeT':4 'Haw':5 'monH':6
'npukmodeH' 17 'nyTewecTB':8 'ceT':3,12 'aT':2

(3 rows)
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Mbl BUgUM, UTO B CTPOKAX a) C/I0Ba COKPATUINCH 10 UX
HensMeHAeMblIX YacTeli (nekcem), 6) noABUANCH Lndpbl,
O3HaualoLMe NO3NLNI0 BXOXKAEHNS CI0BA B TEKCT (BUAHO, UTO
HEKOTOpbIE CJI0BA BOLLM 2 Pa3a), B) B CTPOKY HE BOLIV NPEeAiori
(a Takke He BoLWSIM Bbl COIO3bl 1 MPOYME HE 3HAUMMbIE 418 MOUCKa
eAVHNLbI NPeANOXeHUA — TaK Ha3blBaeMble CTOM-C/I0BA).

MO>HO HauMHaTb NOSTHOTEKCTOBLIV Nounck. OgHako ans 6onee
NPOABVHYTOro NMOMCKa HamM XOTeNoCh Obl BKNIOUNTbL B MOUCKOBYIO
obnacTb 1 Ha3BaHus rnas. Mpuyem, Jabbl NOAUEPKHYTb UX
Ba)KHOCTb, Mbl HAZIENTNM VX 8eCOM (Ba>KHOCTbIO) MPY MOMOLLN
dyHKUUM setweight. MonpaBmm Tabnuy:

test=# UPDATE course_chapters SET txtvector=
setweight(to_tsvector('russian',6ch_title),'B")||" '|I
setweight (to_tsvector('russian’', txt),'D');

UPDATE 3

test=# SELECT txtvector FROM course_chapters;

txtvector

'6a3':1B,12 'rnaB':5 'gaH':2B,13 '3HakoMmMcTB':8
'Mup':11 'HaumHa':6 'Haw':7 'yBnekaTenbH':10
'6a3':7,13 'pmaH':8,14 '3HakomcTB':4 'mup':6 'Haw':10
'nmeps':1B,11 'npogonxa':3 'co3gan':9 'TekcToB':12
'war':2B
'MHTpUr':12 'nokanbH':1B 'mup':13 'HauyHeT':6 'Haw':7
'nonH':8 'npuknwouyeH':9 'nyTewecTB':10 'ceT':2B,5,14
'a7':4

(3 rows)

Y nekcem noABUNICA OTHOCUTENbHbIN BeC — B 1 D (13 yeTbipex
BO3MOXHbIX — A,B,C,D). PeanbHblii Bec Mmbl 6yaem 3aaBaTb

npw COCTaBIeHMN 3aNPOCOB. ITO NPUAACT UM JOMONHUTENbHYIO
rMOKOCTb.

Bo Bceopyxun BepHemca K noncky. OyHkuum to_tsvector
CYMMeTpMYHa GYHKUMA to_tsquery, NPYBOAALLAA CYMBOJIbHOE
BbIpaXeHue K TUMy AaHHbIX tsquery, KOTOPbIN NCMONb3ytoT

B 3anpocax.
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test=# SELECT ch_title

FROM course_chapters

WHERE txtvector @@
to_tsquery('russian', '6a3bl & AaHHbe');

ch_title

Basbl faHHbIX
NepBsble waru
(2 rows)

MokHo ybenmtbea, uto '6asa & AaHHbIX' U gpyrve
rpaMmaTyeckme BapuaLmmy AagyT TOT Xe pe3ynbTaT. Mbl
1CMonb30oBany onepaTop cpaBHeHUsA @@ (08e cobaku),
BbIMOSHAOLMIA PaboTy, aHanornyHyto LIKE. K coxaneHuto,
CUHTAKCKC onepaTopa He JOoMyCKaeT Bblpa)eHne eCTeCTBEHHOro
A3blKa C Npobenamu, Takne Kak 6a3a 0aHHbIX, O3TOMY C/10Ba
COeAVHAIOTCA NIOrnYeckum onepatopom W.

AprymeHT 'russian' ykasblBaeT Ha KOHOUrypaLumio, KOTopyto
ncnonb3yeT CYB/l. OHa onpepenseT noakaovaemMble CnoBapu

1 napcep — nporpammy pas6opa ¢pasbl. CioBapyt MOXKHO MEHATb
WK SOMOJHATL APYrumuy cnoBapsamu. CoBapb-cTeMMep Tuna
snowball (OH OCTaBNAET B C/IOBE HEM3MEHAEMYIO YaCTb) «MPOLUNT»
8 CYB/l n yctaHaBnmBaeTca Bcerga.

BBefeHHble Beca NO3BONAT BbIBECTUN 3aNNCK MO pe3ysbTaTam
penTuHra:

test=# SELECT ch_title,
ts_rank_cd('{0.1, 0.0, 1.0, 0.0}', txtvector, q)
FROM course_chapters,
to_tsquery('russian', '6a3el & AaHHbX')
WHERE txtvector @@ q
ORDER BY ts_rank_cd DESC;

ch_title | ts_rank_cd
Ba3bl fgaHHbIX | 1.11818
Nepsble waru | 0.22
(2 rows)
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MaccuB {0.1, 0.0, 1.0, 0.0} 3agaeTBeca.dTo

He 06s3aTenbHbIN aprymeHT GyHKUMM ts_rank_cd, no ymonyaHuio
mMaccuB 0.1, 0.2, 0.4, 1.0 cooTBeTcTBYeTD,C,B,A.BeccnoBa
NOBbILIAET 3HAYMMOCTb HaEHHOW CTPOKWM, MOMOraeT
paHX1poBaTb pe3ynbTaTbl. B 3aknountenbHoOM sKcnepumeHTe
moanduumpyem Bblaavy. byaem cunTaTb, UTO HalieHHbIe CIOBa Mbl
XOTUM BbIAENUTD KUPHBIM WpUdTOM B cTpaHuue html. OyHKums
ts_headline 3agaeT Habopbl CMMBOJIOB, OOPAMIIAIOLWNX CIOBO,

a TaKXXe MYHUManbHOe 1 MakCUManbHOe KOJIMYeCTBO CJIOB B CTPOKE:

test=# SELECT ts_headline(
'russian’,
txt,
to_tsquery('russian', 'mup'),
'StartSel=<b>, StopSel=</b>, MaxWords=50, Minwords=5"
)
FROM course_chapters
WHERE to_tsvector('russian', txt) @@
to_tsquery('russian', 'mup');

ts_headline

3HAKOMCTBO C YyBfiekaTenbHbM <b>mMupom</b> 6a3 AaHHbIX
<b>mMupom</b> 6a3 gaHHbix. Co34aguMM Hawy
nytewecTBMe B UHTpuUrywowmii <b>wmmp</b> ceteii

(3 rows)

[inA ycKopeHua NofHOTEKCTOBOrO MOVCKa NCMOJb3yTCA
crneuvasnbHble MHAEKCbI GiST 1 GIN, OTINYHbIE OT OObIYHBIX
MHAEKCOB B 6a3ax AaHHbIX. Ho OHW, Kak 1 MHOTVie Apyrie nonesHble
3HaHVA O MOIHOTEKCTOBOM MOWCKE, OCTaHYTCA BHE PaMOK 3TOro
KpaTKOro pykoBO/ACTBa Mosb3oBaTens.

Bonee nofpo6HO O NOSIHOTEKCTOBOM MOWCKE MOXHO E %IE
y3HaTb B rnase 12 gokymeHTtauum PostgreSQL 9.6
www.postgrespro.ru/docs/textsearch.html
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Pa6ota c JSON n JSONB

PenaumoHHble 6a3bl faHHbIX, cnonb3yiowmne SQL, co3pasanvcb

C 60/bLLIMM 3aMacoOM NMPOYHOCTY: NEPBOIA 3ab60TON X NoTpebuTenei
6blna LenocTHOCTb 1 6@30MacHOCTb AaHHbIX, @ 06 beMbI
NHdOopMaLmy 6binv HECPABHUMbI C COBPeMeHHbIMM. Korga
noaeuiocb Hosoe nokoneHune CYb, — NoSQL, coobuiectso
npr3agymanoch: Kyna 6osee npoctas CTPYKTypa faHHbIX (BHavane
3T0 6bINV NpeXKe BCEro orpoMHble TabnuLibl C BCEro AByMA
KOJMOHKaMU: KIiou-3HaueHne) No3Bosissia yCKOpUTb NOUCK

Ha nopagku. OHW morny obpabatbiBaTb HebblBable 06GbeMbI
nHbopMaLMM 1 IErko MacLITabrpoBanmch, BOBCIO UCMOMb3yA
napannenbHble BblumcneHus. B NoSQL-6a3ax He 6bino
HeobXxoAMMOCTI XPaHUTb MHPOPMaLMIO MO CTPOKaM, a XpaHeHne
no ctonbuam Ana MHOTVX 3afiay No3BOAANO elle 6osblue YyCKOPUTb
1 pacnapannenntb BblYUCIEHUS.

Korpa npotuen nepsbliii LWOK, CTano NOHATHO, YTO ANA 6ONbLIMHCTBA
peanbHbIX 3afjay MPOCTEHbKOW CTPYKTYpOI He 06oiTrch. CTanu
MOABAATLCA CIIOXKHbIE KUK, MOTOM rpynbl Kitoyeit. PenaynoHHble
CYB[] He Xenanu oTCTaBaTb OT XKM3HW 1 Havanu fobaBnATb
BO3MOXXHOCTH, TUNMYHble Ana NoSQL. NockonbKy B penauMoHHbIX
CYB[] n3ameHeHmne cxembl AaHHbIX CBA3aHO C 6OMbWINMYI
BbIYUCIUTENIbHBIMUN U3AEPKKAMM, OKA3aNCA Kak HUKOrAa KCTaTun
HOBBIN TN AaHHbIX — JSON. /I3HauanbHO OH NpefHa3Havanca

ana JS-nporpammuncTtos, B TOM uncie gnsa AJAX-npunoxeHun,
oTctoaa JS B HazBaHMM. OH KaK 6bl 6pasn CoXHOCTb JobaBNAeMbIX
[laHHbIX Ha cebs, MO3BOJIAA CO34aBaTh CJIOXKHHbIE TUHENHbIe

N nepapxmnyeckme CTpyKTypbl-06beKTbl, LO6aBMIEHNE KOTOPbIX

He TpeboBano nepecyeta Bcel 6asbl. TeM, KTO Aenan npunoxeHus,
ye He 6bl/I0 HeO6XOAUMOCTU MOAPULIMPOBaTbL CXemy 6a3bl
naHHbIX. CHTakcmc JSON noxox Ha XML cBoum cTporum
cobniogeHnem nepapxum faHHbix. JSON goctatoyHo rmbok

LN TOro, YTo6bl paboTaTh C Pa3HOPOAHON, HOTAA
Henpeackasyemom CTPYKTYPOI AaHHbIX.
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[Jonyctum, B Halwen femo-6a3e CTyAeHTOB NOsABMUIACh BO3MOXHOCTb
BBECTM JINYHble AaHHbIEe: 3anyCTUIN aHKeTY, PaccipoCcmamn
npenofasateneil. B aHkeTe He 06A3aTeNbHO 3aMONHATb BCE MYHKTbI,
a HEKOTOPbIE 13 HUX BKIIOYAIOT rpady «apyroex n «gobassTe o cebe
JaHHble No BalleMy ycMoTpeHuio». Ecnv 6bl Mbl fobasunu B 6asy
HOBbI€ faHHble B MPUBbIYHON MaHEpPe, TO B MHOTOUMNCIEHHbIX
NOABMUBLUNXCA CTONBLAX MAW JOMNONHUTENbHbIX TabnrLax 66110 Obl
6071bLLIOE KONNYECTBO MYCTbIX Mosiel. Ho ele xy»xe To, uTo

B OyAyLUeM MOTYT MOABUTLCA HOBbIe CTONOLIbI, @ TOrAa NPYAETCA
CyLLecTBeHHO nepeenbiBaTb BClo 6a3y. Ho Mbl pewwym 3ty
npo6nemy, ncnonbsys JSON 1 nossmsLuniica nosxe JSONB,

B KOTOPOM JaHHble XPaHATCA B SKOHOMUYHOM BUHAPHOM BUzE,

1 KoTopblii, B otinyre ot JSON, npucnocobneH K cosnaHunio
WNHAEKCOB, YCKOPAIOLWMNX MONCK MHOTAA Ha MOPALKM.

Co3paanm Tabnuy ¢ oo6bektamu JSON:

test=# CREATE TABLE student_details(
de_id int,
s_id int REFERENCES students(s_id),
details json,
CONSTRAINT pk_d PRIMARY KEY(s_id, de_id)
);
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test=# INSERT INTO student_details(de_id, s_id,
details) VALUES

(1, 1451,
'{

"mocTtouHcTBa": "OTCYyTCTBYWT",

"HepocTaTKn": "HeymepeHHoe ynoTpeGneHue MopoxeHoro"
3’
L
(2, 1432,
'

"x066mn"

{
"rutapuct":
{
"rpynna": "MocTrpeccopsu",
"rutapw":["cTpat", "Tenek"]
}
}

3’
L
(3, 1556,
'

"xo66m": "Kocnneir",

"pocTouHcTBa":

"MaTb-reponHa" :

{
"Baca": "m",
"Cemen": "m",
"nwcﬂ". "m"
. ’
"Makap": "m",
"Cawa":"cBeAeHusa oTcyTcTBywT"
}
}
3’
),
(4, 1451,
'{
"cTtatyc": "oTumcnena"

);
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MpoBepum, BCe v JaHHble Ha mecTe. [ins yao6cTea coefmHmm
Tabnuubl student_details n students npu nomoLLy KOHCTPYKLUMK
where, Befib B HOBO TabnuLe OTCYyTCTBYIOT MMEHa CTY/IEHTOB:

test=# SELECT s.name, sd.details
FROM student_details sd, students s
WHERE s.s_id=sd.s_id;

name | details

AHHa +
"noctonHcTBa": "oTcyTcTBylT", +
"HepocTaTkn": "HeymepeHHoe ynoTpebneHue

MOpoXeHoro"+
}
BukTop | { +
"x066mn" : +
+
"rutapuct": +
+
"rpynna": "MocTrpeccops", +
"rutape":["cTpat", "Tenek"] +
+
} +
}

HuHa { +
"xo66u": "kocnnen", +
"nocTtonHcTBa": +

+

"MaTb-repounHsa": +

+

"Baca": "w", ¥

nCemen": Mm" ¥

|ln'ocﬂl| : |I>K|l , +

"MaKap": "M"[ +

"Cawa":"cBegeHus otcyTcTBywOT" +

} +

} +
}

AHHa { +
"cTtatyc": "oTumcneHa" +

(4 rows)

[JlonycTm, Hac MHTepecyIoT 3anncy, rae ecTb UHGopmaLua
0 [JOCTOVMHCTBaX CTyAeHTOB. Mbl MOXXeM 06paTTbCA K cofiepKaHuio
KNtoya «AOCTOVHCTBOY, MCMOMb3ysA CreLuanbHblii onepaTop ->>:
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test=# SELECT s.name, sd.details

FROM student_details sd, students s

WHERE s.s_id=sd.s_id

AND sd.details->>'poctouHcTtBa' IS NOT NULL;

I
"Cawa":"cBegeHus otcyTcTBywOT"

name | details

AHHa { +
"noctonHctea": "otcyTcTBylT", +
"HepgocTaTkn": "HeymepeHHoe ynoTpeb6neHve

MOpOXeHoro"+
}

HuHa { +
"xo66u": "kocnnein", +
"nocTtonHcTBa": +

+

"MaTb-repounHsa": +
+

"Baca": "w", ¥
"CemeHn": "m", +
|ln'ocﬂl| : ")K", +
"MaKap" : I|MI| +

+

+

+

(2 rows)

Mbl y6eannnch, 4To 2 3anncu NMEIOT OTHOLLEHWE K AOCTOMHCTBaM
AHHbI 1 HVHbI, OJHaKO TaKoW OTBET HAC BPAZ SV YAOBIETBOPUT,
Tak KaK Ha CaMOM fieJie JOCTOMHCTBA AHHbI «OTCYTCTBYIOT».
CKoppeKTrpyem 3anpoc:

test=# SELECT s.name, sd.details

FROM student_details sd, students s

WHERE s.s_id=sd.s_id

AND sd.details->>'pocTtouHcTBa' IS NOT NULL
AND sd.details->>'pocTouHcTBa'!='OTCYTCTBYWT';

yGQRMTer, YTO 3TOT 3aMpoC OCTaBUT B CMUCKe TOJIbKO HI/IHy,
o6na,qarou.lyro peanbHbIMK, @ HE OTCYTCTBYOLWKUMWU AOCTONHCTBAMMU.

Ho Tako cnoco6 cpabatbiBaeT He Bcerga. lMonpobyem HanTy,
Ha KaKuX rutapax urpaet My3bikaHT BuTa:
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test=# SELECT sd.de_id, s.name, sd.details
FROM student_details sd, students s

WHERE s.s_id=sd.s_id

AND sd.details->>'rutapbl' IS NOT NULL;

3anpoc HUYero He BblAacT. [lesio B TOM, UTO COOTBETCTBYIOLIAA Napa
K/oY-3HaueHne HaxoanTca BHyTpu nepapxumn JSON, BnoxeHa B
napbl 60/ee BbICOKOrO YPOBHS:

BukTtop | { +
| "xo66m": +
| +
| "rutapuct": +
| +
| "rpynna": "MocTrpeccops", +
| "rutape":["cTpat", "Tenek"] +
| +
iy ’

YT06bI fO6PATLCA A0 FMTAp, BOCMOb3YyEMCA ONEPATOPOM «#>»
1 MYCTUMCA MO NepapXmm C «xo66m»:

test=# SELECT sd.de_id, s.name,
sd.details#>"'{x066u, rutapucTt, rutapo}’
FROM student_details sd, students s
WHERE s.s_id=sd.s_id
AND sd.details#>'{x066m, rutapuct,rutapo}'IS NOT NULL;

n ybepumca, uto Buktop dpaHaT dupmbl Fender:

de_id name ?column?

!
2 !

|
| BukTop ["cTpaT", "Tenek"]

Y Tvna gaHHbix JSON ectb mnagwumii 6pat: JSSONB. byksa «B»
nofpasymeBaeT OUHAPHDIN (@ He TEKCTOBbIN) CNOCO6 XpaHeHVA
JaHHbIX. TakMe AaHHble MOXKHO MIOTHO YMaKoBaTb U MOWCK MO HAM
6bicTpee. MocnepHee Bpema JSONB ncnonb3yeTca HAMHOTO Yalle,
yem JSON.
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test=# ALTER TABLE student_details
ADD details_b jsonb;

test=# UPDATE student_details

SET details_b=to_jsonb(details);
test=# SELECT de_id, details_b
FROM student_details;

de_id | details_b

1 | {"HepocTaTkn": "HeymepeHHOe ynoTpebneHue
mMopoxeHoro", "pgocTtomHcTBa": "oTcyTcTBywT"}

2 | {"xo66u": {"rutapuct": {"rutapwn": ["cTpaT"
"Tenek"], "rpynna": "MocTrpeccopsi"}}}

3 | {"xo66u": "kocnneii", "pocTtomHcTBa": {"MaTb-
repouHs": {"Bacs": "m", "/loca": "x", "Cawa":
:gBeAeﬂMﬂ"oIcyTCTBymT", "Makap": "m",

emeH": "m
4 | {"cTaTtyc": "oTumcneHa"}
(4 rows)

MOXHO 3aMeTUTb, UTO, KPOME NHOMN GOPMbI 3aNNCK, U3MEHWUNCA
nopALoK 3HaveHni B napax: Calla, cBefeHNA 0 KOTOPOW, Kak Mbl
NMOMHUM, OTCYTCTBYET, 3aHANa Tenepb MeCTo B CMCKe nepeq,
Makapom. 1o He HegocTaTok JSONB oTHocuTenbHo JSON,

a 0CO6eHHOCTb XpaHeHUs NHbopMaLN.

[lns paboTbl ¢ JSSONB Habop onepaTtopoB 6onblue. OanH
13 NoNe3HeNLNX ONepaTopoB — @> — onepaTop BXOXKAEHUA
B 06beKT. OH HanomuHaeT #> ana JSON.

Haipem 3anuco, roe YNOMWHaeTCA A0Yb MaTepu-reponHn Toca:

test=# SELECT s.name, jsonb_pretty(sd.details_b)
FROM student_details sd, students s
WHERE s.s_id=sd.s_id
AND sd.details_b @>
'{"pocTouHcTBa": {"mMaTb-repouHa":{}}}"';
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name | jsonb_pretty

HuHa { ~

"x066u": "kocnnei",

"gocTtonHcTea":

"mMaTb-repouHsa": {

"BaCH"Z |IM|I
"ooa" ; u)Ku:
"Cawa": "cBepgeHuss oTcyTcTBylT",
"Makap": "M"
”CeMeH" . I|MI| !

s

(1 row

Mbl ncnonb3oBanu dyHKUMIO jsonb_pretty(), KoTopas
dopmatupyet BbiBog TUNa JSSONB.

Mnu moxxHo Bocronb3oBaTbcs dyHKUMen jsonb_each(),
pa3BopaumBatoLLeit mapbl KNOY-3HaueHme:

test=# SELECT s.name, jsonb_each(sd.details_b)
FROM student_details sd, students s
WHERE s.s_id=sd.s_id
AND sd.details_b @>
'{"pocTouHcTBa": {"maTb-repouHa":{}}}"';

name jsonb_each

x066u, """kocnnein""")

poctouHcTea, "{""mMaTb-repouHa"": {""Baca"":
Wil N gty e RN Caua iy Tnepenenms
OTCyT,CTByFOT"", ||||MaKap|’|||: mgn i epen T

|II|MI||I}}I|)

(2 rows)

!
Huna | (
Huha | (

Mesxay npouvim, BMeCTo umeHn pebeHka HuHbI B 3anpoce 6bi1o
OCTaBneHo nyctoe MecTo «{ }». Takoii crHTaKcuc fobasnaet
rMOKOCTM NpoLeccy pa3paboTKM peanbHbIX MPUTOXKEHWN.

Ho rnaBHoe, noxanyi, Bo3moxHocTb B JSSONB co3paBatb MHAEKCHI,
nopfepKuBatoLLe onepartopbl @>, 06paTHbI eMy <@ U MHOTVie
apyruve. Cpean nopfepxusatolmnx JSSONB ecTb nonesHenwmn
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InsA nouncka obpatHbiv nHgeKc GIN. Ins JSON nHaekcobl
He NoAAepPKMBALOTCA, NOSTOMY ASIA NMPUNOKEHUI C CEpbe3HON
Harpy3Koi Kak npasusio siyylue Bbibrpatb JSONB, a He JSON.

MoppobHee o Tvnax JSON 1 JSONB 1 dyHKUMAX
ANA paboTbl C HUMU MOXHO Y3HaTb Ha CTpaHuLe
noKymeHTauumu PostgreSQL 9.6

www.postgrespro.ru/docs/datatype-json
n
www.postgrespro.ru/docs/functions-json
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PostgreSQL
ANA NPUNoXKeHuA

OTpenbHbIN NoONb3oBaTesb

B npeppiayLen rnaBe Mbl NOAKNIOYANNCh K cepBepy 6a3 AaHHbIX
nof nosib3osatenem postgres, €ANHCTBEHHbIM CYLLECTBYOLWUM
cpasy nocne yctaHoBku CYB[. Ho postgres obnagaeT npaBamu
cynepnonb3oBaTesnis, NO3TOMY NPUIOKEHUIO He cneflyeT
1Cnonb30BaTh €ro AnA NoAKIouYeHnA K 6ase AaHHbIX. Jlyuwe
co3faTtb HOBOTO MOJIb30BaTeNA U CAeNaTh ero BrafenbLem
oTaenbHow 6a3bl JaHHbIX — TOrAa ero npasa 6yAyT OrpaHNYeHbI
37O 6a3oii.

postgres=# CREATE USER app password 'p@ssword';

CREATE ROLE

postgres=# CREATE DATABASE appdb owner app;

CREATE DATABASE E_ E

MoppobHee Npo nonb3oBaTenel 1 NPUBUAETNN:
postgrespro.ru/doc/user-manag.html
npostgrespro.ru/doc/ddl-priv.html. E

YT006bI NOAKMOUYNTBbCA K HoBoW 6a3e AaHHbIX N
pa6OTaTb C Hel OT UMeHMn CO3[aHHOrOo NoJib30BaTenNA, BbINONHUTE
KOMaHpy:

postgres=# \c appdb app localhost 5432

Password for user app: ***

You are now connected to database "appdb" as user
"app" on host "127.0.0.1" at port "5432".

appdb=>

B KomaHfe yKa3biBaloTcA nocnefoBaTesibHO MMA 6a3bl AaHHbIX
(appdb), ma nonb3osaTena (app), y3en (localhost
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unn 127.0.0.1) n Homep nopta (5432). ObpaTnTe BHUMaHWe,
YTO NoACKasKa N3MeHMNacb: BMECTO «peLLeTKIn» (#) Tenepb
oTobpaxaeTtcA cumBon «bonblue» (>) — pelueTka ykasbiBaeT
Ha cyrnepnosib3oBaTess Mo aHaoruK C Nosib3oBaTeNem root

B OHUKCE.

Co cBoei1 63301 JaHHbIX MOJIb30BaTENb apP MOXET paboTaTb
6e3 orpaHnyeHuii. Hanprmep, MOXXHO co3AaThb B Hell Tabnumuy:

appdb=> CREATE TABLE greeting(s text);

CREATE TABLE

appdb=> INSERT INTO greeting VALUES ('NpuBeTt, mup!');
INSERT 0 1

YpnaneHHoe nogKyeHne

B Hawem npumepe knneHT n CYB[] HaxoaATCcA Ha OQHOM 1 TOM e
KomnbloTepe. PasymeeTcs, Bbl MOXeTe ycTaHOBUTb PostgreSQL

Ha BblfieNIeHHbI cepBep, a MOAKIII0YATbCA K HeMy C APYroi MalunHbI
(Hanpumep, c cepBepa NpuNoXeHni). B 3Tom cnyyae BmecTo
localhost Hapo yka3aTb agpec Balero cepsepa CYB[. Ho storo
HeLoCTaTOYHO: MO YMOIYAHMIO N3 COO6paxeHunin 6e3onacHocTy
PostgreSQL fonyckaeT TonbKo IOKanbHble NOAKMOYEHNA.

YT06bI NOAKIOUNTLCA K 6a3e faHHbIX CHapYXK, HEOOXOANMO
oTpedaKTpoBaTh ABa darina.

Bo-nepBbix, $paiis OCHOBHbIX HacTpoeK postgresql.conf
(pacrnionoxeHue KOHGUrypaLMOHHBIX PpaiinioB Mbl 06CyKAanu

npw ycTaHoBKe). Hangute cTpoKy, onpeaensiolLyio, Kakme ceteBble
nHtepdencol cnywaet PostgreSQL:

#listen_addresses = 'localhost'

N 3aMeHNTe ee Ha:

listen_addresses = '*'
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Bo-BTOpbIX, daiin HacTpoek ayTeHTUdrKauum pg_hba.conf.
[JonunwnTe B KoHel dalina crneaytoLyto CTPOKyY:

host appdb app all md5
370 pa3pelunT JocTyn K 6a3e faHHbIx appdb

Nosb30BaTeNio app € MII06Oro agpeca npwv yKasaHmum
BEPHOro napons.

MoapobHee o HacTpoKax ayTeHTUOMKaLUK:
postgrespro.ru/doc/client-authentication.html

NMpoBepKa cBA3N

[ina Toro, ytobbl 06paTUTLCA K PostgreSQL 13 nporpammbl
Ha KakoM-11nbo s3blKe MPOrpamMmMmMpoBaHUs, HEO6XOANMO
1CMonb30BaTb NOAXOAALLYI0 6UBNNOTEKY 1 YCTaHOBUTb
apansep CYBA.

Huxe npuBefeHbl NPoCTble NpUMepbl A1 HECKOMbKMX NONYNAPHbIX
A3bIKOB, KOTOPbIE MOMOTYT ObICTPO NPOBEPUTL CoeiHeHe ¢ 6a3oi
JaHHbIX. [prBefeHHble NPOrpamMmmMbl HAMEPEHHO COAEPKAT TONbKO
MWHUMANbHO HEOOXOAMMbIN KO ANA 3arpoca K 6a3e faHHbIX;

B YaCTHOCTW, He NpefyCMOTPeHa H1Kakasa obpaboTka owmnboK.

He cTonT paccmaTtpurBaTh 3Tv dparmeHTbl Kak nprumep

ANA nofpakaHus.

Ecnu Bbl ucnonbsyete OC Windows, He 3abyzbTe B okHe Command
Prompt cmeruTb WpndT ¢ pactposoro Ha True Type (Hanpumep,
Ha «Lucida Console») 1 BbINOMHUTb KOMaHAbI:

C:\> chcp 1251

Active code page: 1251
C:\> set PGCLIENTENCODING=WIN1251
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PHP

B sizbike PHP paborta c PostgreSQL opraHu3oBaHa ¢ NOMOLLbIO
cneumanbHoro pacwvpenus. B Linux kpome camoro PHP Ham
noTpebyeTcs NakeT C 3TUM pacluMpeHmem:

$ sudo apt-get install php5-cli
$ sudo apt-get install php5-pgsql

PHP nna Windows MOXHO yCTaHOBUTb C caiiTa
windows.php.net/download. PaclumpeHne

ana PostgreSQL y»ke BXOAUT B KOMMNNEKT, HO B daline
php.ini HeO6XOANMMO HalTV 1 PaCKOMMEHTPOBAaTb
CTPOKY (yb6paTb TOUKY C 3anATon):

;extension=php_pgsql.dll

Mpumep nporpammebl (test . php):

<?php
$conn = pg_connect('host=localhost port=5432 '
'dbname=appdb user=app '
'password=p@sswOrd') or die;
$query = pg_query('select * from greeting') or die;
while ($row = pg_fetch_array($query)) {
echo $row[0].PHP_EOL;
}
pg_free_result($query);
pg_close($conn);
?>

BbinonHaem:

$ php test.php
NpuseT, mMup!

Paclumpenne ana PostgreSQL onucaHo B JOKYMeHTaLUn:
php.net/manual/ru/book.pgsql.php
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Perl

B s3bike Perl paboTa c 6a3amu fJaHHbIX

opraHn3oBaHa C moMoLLbio uHTepderica DBI.

Cam Perl npegycraHosneH B Debian n Ubuntu, Tak uto
LOMOJSTHATENbHO HY»eH TONIbKO ApainBep:

$ sudo apt-get install libdbd-pg-perl

CywecTByeT Heckonbko coopok Perl gna Windows, kotopble
nepeuncneHbl Ha cate www.perl.org/get.html.

ActiveState Perl n Strawberry Perl yxxe BKntouyaloT He06XOANMBbIA
ana PostgreSQL pparsep.

Mpumep nporpammbl (test.pl):

use DBI;

my $conn = DBI->connect(
'dbi:Pg:dbname=appdb;host=localhost;port=5432",
'app', 'p@sswOrd') or die;

my $query = $conn->prepare('select * from greeting');

$query->execute() or die;

while (my @row = $query->fetchrow_array()) {
print @row[0]."\n";

}

$query->finish();

$conn->disconnect();

BbinonHaem: E.'-H E

$ perl test.pl
MpuseT, mup!

NHTepdelnc onncaH B JOKyMeHTaLmm: E .
metacpan.org/pod/DBD: : Pg
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Python

B A3bike Python gna pa6oTb ¢ PostgreSQL o6bl4HO ncnonb3yeTca
61bnmoTeKa psycopg (HazBaHMe 06bIYHO MPON3HOCUTCA Kak
«canko-nu-gxm»). B Debian n Ubuntu sa3bik Python Bepcun 2
npeAyCcTaHOBIIEH, Tak UTO HYXEeH TONbKO fpariBep:

$ sudo apt-get install python-psycopg2

(Ecnu Bbl ucnonb3yeTe Python 3, yctaHoBWTe nakeT
python3-psycopg2.)

Python gna Windows moxHo ckauaTb ¢ caiita www. python.org.
Brbnunoteka psycopg AOCTyrnHa Ha caliTe NpoeKTa E Al E
initd.org/psycopg (Bbibepute Bepcuto,

COOTBETCTBYIOLLYIO YCTaHOBNIEHHON Bepcuu Python),
TaM »e Haxo[UTCA HeobxoAMMasa AOKYMeHTaLMA. F

Mpnmep nporpammbl (test. py): E

import psycopg2

conn = psycopg2.connect(
host="'localhost', port='5432"', database="appdb',
user="app', password='p@ssword")

cur = conn.cursor()

cur.execute('select * from greeting')

rows = cur.fetchall()

for row in rows:
print row[0]

conn.close()

BbinonHaem:

$ python test.py

MpuseTt, mup!
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Java

B a3bike Java paboTa c 6a30i1 JaHHbIX OpraH1U30BaHa Yepes
nHtepdenc JDBC. Mpepnonaras, uto yctaHoBneH JDK 1.7:

$ sudo apt-get install openjdk-7-jdk
HaM AOMONHUTENIbHO NOTPebyeTCs NakeT ¢ Apansepom JDBC:
$ sudo apt-get install libpostgresql-jdbc-java

JDK ana Windows MOXHO ckauatb C canTta
www.oracle.com/technetwork/java/javase/downloads.

[Oparieep JDBC pocTyneH Ha caiite

jdbc.postgresql.org (Bbibepute Bepcuto, .
COOTBETCTBYIOLLYI0 YCTaHOB/IeHHON Bepcun JDK), '_'
TaM »Ke Haxo[uUTCA BCA HeobxoAnmas AOKyMeHTaLA. E

[=]

| 9
“u

Mpumep nporpammbl (Test . java):

import java.sql.*;

public class Test {
public static void main(String[] args)
throws SQLException {

Connection conn = DriverManager.getConnection(
"jdbc:postgresqgl://localhost:5432/appdb",
"app", "p@sswOrd");

Statement st = conn.createStatement();

ResultSet rs = st.executeQuery(

"select * from greeting");

while (rs.next()) {
System.out.println(rs.getString(1));

}

rs.close();

st.close();

conn.close();
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Komnunupyem 1 BbinonHseM, yKasbiBas MyTb K KNaccy-Apansepy
JDBC (B Windows nyTun pa3aensioTcs He ABOETOUMEM, @ TOUKOM
C 3anAaTon):

$ javac Test.java

$ java -cp .:/usr/share/java/postgresql-jdbc4.jar \
Test

NpueeT, mup!
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pgAdmin3

pgAdmin — rpaduyeckoe cpeAcTBO ANA AAMUHUCTPUPOBAHNA
PostgreSQL, cTaBLiee cTaHgapTom Ae-dakTo. [porpamma ynpolyaet
OCHOBHbI€ 3afjauy AAMUHUCTPUPOBAHNSA, OTOOpaXkaeT 06 beKTbl

6a3 AaHHbIX, NO3BOJIAET BbINOMHATL 3anpockl SQL.

YcTaHOBKa

YT0o6bl ycTaHOBUTL pgAdmin Ha Windows, Bocnonb3yiiTech Hallein
c6OpKOW, AOCTYMHOM MO aApecy www . postgrespro. ru/windows.
YCTaHOBLMK 3aaeT HECKOSIbKO BOMPOCOB; MOXHO

OCTaBWUTb 3HaYEHVA, NpeAsiaraemble Mo yMOSUaHUIO. EI E

B cuctemax Debian nnu Ubuntu npocTto yctaHosuTe

naket pgadmin3: EEIE_

$ sudo apt-get install pgadmin3

1IN BO3bMUTE Camyto CBEXYIO BEPCUIO C canTa
www . pgadmin.org.

Bo3amoXXHOCTH

A3bIK nHTEepdenca

Bbl MOXeTe B 11060 MOMEHT NOMEHATb A3bIK MHTepdelica
nporpammbl, Bbibpas B MeHio File — Options... (Gann —
MapameTpbl...) 1 n3meHnB HacTpoiiky Miscellaneous — User
Interface (PasHoe — UHTepdoeric). Mocne sToro Tpebyetca
nepesanyck nporpaMmbi.
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MopgknioueHune K cepBepy

B nepByto ouepesib HACTPOMM NoAKIIOYeHE K cepBepy. BoibepuTe B
meHio File — Add Server... (Paitn — lo6aBuThb cepBep...)

1 B NMOABUBLLEMCSA OKHe BBEMUTE MPON3BOJIbHOE NMSA
nna coegnHenna (Name), umsa ysna (Host), nopt (Port), uma
nonb3osatens (Username) n naponb (Password). Ecnn He xotuTe
BBOAUTb Maposib KaxkAblil pa3 BpyUHyio, OTMETbTE driaxkok Store
password (CoxpaHATb napornb).




Mpw HaxaTmn Ha KHonKy OK nporpamma npoBepuT AOCTYMHOCTb
cepBepa C yKasaHHbIMY NapameTpamu 1 3aroMHUT HOBOe
noaKtoYeHve.

MoxeT oKasaTbcs, uTo Balla Bepcua pgAdmin He nopaepx uBaeT
BEPCHI0 YCTAaHOBNEHHO 6a3bl JaHHbIX. B Takom ciyyae npu
Co34aHUV NoaKnoYeH s 6yaeT BbiBefeHO npeaynpexaeHue,
KOTOpble Bbl B 60/bLIMHCTBE C/ly4aeB MOXeTe MPOUrHOPMPOBaTb.

Hasurartop

B neBol yacT OCHOBHOTO OKHa HaXOAMTCA HaBMUraTop OObEKTOB.
Pa3zBopaumBas NyHKTbI CNCKa, Bbl MOXETE CNYCTUTLCA A0 CepBepa,
KOTOPbIV Mbl Ha3Banu APP. Huxe 6yayT nepeunciieHbl co3faHHble
B HeM 6a3bl AaHHbIX: appdb Mbl co3aany Ansa NPoBepKu
nogkntoyeHna K PostgreSQL 13 pasHbix A3bIKOB
nporpaMMnpoBaHna, test — korga 3Hakomunncb ¢ SQL, a 6asa
postgres co3faeTca aBToMaTnyeckmn npu yctaHoske CYB/.

- pgAdmin 111 - + x
File Edit Plugins View Tools Help

- s el <) BNy BN )

[Prapertcs [ sttesn | = ‘ .
P
= [ server Groups
Property Value
= B servers(1)

& [i APP (localhost:5432)
B 5 Databases (3)
- D ::,Lner app
& catalogs (2)
@ Event Triggers (0)|
&g Extensions (1)
& schemas (1)

5 Name appdb N
=/ OID 16417 ‘ ‘

ablespace pg_default
Default tablespace pg_default
ncoding uTF8

@ Slony ior{ [SQLpane ®
(3 postgres -- Database: appdb
@ test -- DROP DATABASE appdb;
@ Tablespaces (2)
£ Group Roles (0) CREATE DATABASE appdb
WITH OWNER = app
& Login Roles (2) ENCODING = 'UTF8"
TABLESPACE = pg_default
LC_COLLATE ‘en_US.UTF-8'

LC_CTYPE = 'en_US.UTF-8'
CONNECTION LIMIT = -1;

Retrieving details on schema public... Done. [0,08secs
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Pa3zBepHyB nyHKT Schemas (Cxembl) Ans 6a3bl AaHHbIX appdb,
MO>KHO OBGHaAPYKUTb 11 CO3[jaHHYI0 HaMu paHee Tabnuuy greetings,
NOCMOTPETL ee CTONGLbl, OrPaHNYEeHMs LLeNIOCTHOCTY, UHAEKCbI,
TpUrrepbl U T. M.

He Bcerpa 6biBaeT yao6HO pa3BopaumBaTb MHOTOUMCIIEHHbIE
MYHKTbl B HABUraTope, YTobbl JOOPaTLCA 1O MHTEPECYIOLLEero

Hac obbeKTa. Ecnm n3BecTHO MMA nnm XoTa bl YacTb UMeHN
06BbEKTa, ero MoXHO HalTu, Bbibpas B MeHio Edit — Search
objects... (MpaBka — Monck 06bEKTOB...); TPU 3TOM B HaBUratope
[OMKHA 6bITb BblAeneHa Hy>kHaa 6a3a faHHbIX.

B nosBuBLuemca OKHe BBeaWTe, Hanpumep, «greet%y, npu
HeobX04MMOCTI OrpaHNYbTE MOUNCK KOHKPETHbLIM TUMOM (Tabnuupl,
KOMOHKM 1 T. N.) 1 HaxmuTe KHonky Find (Haiitn). Ecnu Tenepb
Bbl6paThb B CNNCKE Pe3ynbTaToB HYXKHbli 06beKT, HaBMraTop
ABTOMATUYECKUN NEPEKNIOUYNTCA Ha Hero.

B npagoii 4acTy OKHa BbIBOAMTCSA CNpaBoYHas HbopmMalms
0 BblOpaHHOM O6beKTe:

. CBOWCTBa — 3aBUCAT OT TUMNa 0ObeKTa (Hanpumep,
AnAa cton6ua 6yaeT nokasaH TVM ero JaHHbIX);

. CraTuCcTKa — 3Ta UHOPMaLMA NCMOSb3yeTCsA CUCTEMOA
AN1A MOCTPOEHNA NNIAaHOB BbIMOSIHEHNA 3aNPOCOB U MOXET
paccmatpurBaTbes agMuHrucTpatopom CYB[ ans aHanusa
cuTyaumu;

. 3aBUCMMOCTH mexay obbeKkTamm.

Tak»Ke BHU3Y NpaBoli YacTn oTobpaxaeTca KomaHaa SQL,
C MOMOLLbIO KOTOPO MOXHO CO3/aTb flaHHbI OObEKT.

BbinonHeHune 3anpocos

YT06bI BHINOMHUTL 3aMpPOC, OTKpoWTe OKHO SQL, BbI6paB B MeHI0
Tools — Query tool (MHcTpymeHTbl — UIHCTPYMEHT 3anpocoB).
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BBeauTe 3anpoc B BEpXHel YacTu OKHa Ha BKnagke SQL Editor
(PepakTop SQL) 1 HaxkmuTe F5. BHU3y okHa Ha BKnagke Data

Output (BbiBOA AaHHbIX) MOABUTCA pe3ynbTar.

[~ Query - appdb on app@localhost:5432 * - + X
File Edit Query Favourites Macros View Help
BH 8B@c| S Pt o[ @ O

J SQL Editor [ Graphical Query Builder [

Previousqueries[ M| Delete I Delete All |

select * from greeting;

Output pane

J Data Output [ Explain l Messages l History l

S
text

1 |NpuseTr, mup!

OK. Unix [Ln1,Col1,Ch1 [23chars |1 row.

[6ms

Bbl MOXeTe BBOAUTL Cﬂep,leLLI,I/IVI 3anpoc Ha HOBOW CTPOKe,

He CTUpasA NpeabIayLUIA; MPOCTO BbIAENNTE HYKHbI GparmeHT Koaa
nepep Tem, Kak HaxkumaTb F5. Takum o6pa3om nctopus Batumx
AencTBuiA BCcerpa byaeT y Bac nepep rnasamm — obbl4HO 3TO
yAo6Hee, uem MCKaTb HYXKHbII 3aNpoc B cnucke Previous queries

(Mpepbiaywme 3anpochbi).

Apyroe

C gpyrviMmun Bo3MOXKHOCTAMI pgAdmin Bbl MOXKeTe NO3HAKOMUTbCA
Ha canTe npofyKTa www . pgadmin.org unv B CnpaBoYHON cnucteme

camoi mporpammbl.
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O6yueHue n oOKyMeHTaLunA

HloKymeHTaumnA

[inAa cepbe3sHom paboTbl ¢ PostgreSQL He 06oMTHCh 6€3 UTeHus
LOKYMEHTaLMU. ITO He TOMbKO OMrCaHne BCeX BO3MOXXHOCTEN
CYB[], HO 1 ncyepnblBaloLLiee CNPaBOYHOE PYKOBOACTBO, KOTOpOe
Bcerfja A0/KHO ObITb Mo pyKow. Yntasa [OKYMeHTaLuto, Bbl
rosiyyaeTe eMKyo 1 TOUHYI0 MHGOPMALMIO 13 NMepPBbIX PyK —

OHa HanmcaHa cammmu paspaboTumKkamu 1 Bcerga akkypaTHo
NoAfepPKMBaeTCcA B akTyalbHOM COCTOAHNM.

Mol B Postgres Professional nepesenu Ha pycckuii
A3bIK BECb KOMMNEKT JOKYMeHTaLmum —

OH [JOCTYMEH Ha Hallem caiTe:
www.postgrespro.ru/docs.

MpepnoynTaloLwne opurnHanbHy AOKYMEHTaLMIO Ha
AHMNIACKOM A3bIKe HanayT ee No agpecy
www.postgresql.org/docs.

YuebHble Kypcbl

MoM1UMO [OKYMEeHTaL MV, Mbl 3aHUMaeMCA U pa3paboTKoM yYebHbIX
KypCOB Anst afMMHNCTPATOPOB 6a3 AaHHbIX, Pa3paboTunMKoB
MPUIOXKEHWIN 1 TEX, KTO XOUET MPUCOEANHUTLCA K pa3paboTke
camon CYB[:

*  DBA1: ApmuHucTpupoBaHue PostgreSQL. ba3oBbin Kypc
»  DBA2: ApmuHucTpupoBaHue PostgreSQL. PaclumpeHHbIn Kypc

» DEV1: ba3oBblii Kypc Ansa pa3paboTunMKoB CEPBEPHOI YacTu
NPUNOXeHNA

»  DEV2: PaclumpeHHbii Kypc Anist pa3paboTuKoB cepBepHO
4acTu NPUNOXEHNA

» Hacking PostgreSQL
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[Jenenne Kypcos Ha 6a30Bble 1 PacLUVPEHHbIE BbI3BAHO GOSbLIMM
06beMOM VHPOPMALK, KOTOPbI HEBO3MOXKHO U3MI0XKNTb

1 YCBOUTb 3@ HECKOJIbKO fiHel. He cTouT cumTath, uto 6a30Bblii Kypc
npefHasHaueH TONbKO [/ HOBUYKOB, @ PacLUVPEeHHbI — TOJIbKO
A1 OMbITHBIX 3AMUHUCTPATOPOB WA Pa3PaboTUMKOB. XOTA MeXay
Kypcamu ecTb nepeceyeHyis No Temam, Ho UX He OYEHb MHOTO.

Hanpumep, 6a308bi TpexgHeBHbI Kypc DBAT 3HakoMut

¢ PostgreSQL 1 nogpobHo o6bAcHAeT 6a30Bble NOHATUA
AAMVHUCTPUPOBAHUSA, BKItOUasi pe3epBHOE KOMMPOBaHMe,

a nATuAHeBHbIN DBA2 oxBaTbiBaeT NOLPOOHOCTN BHYTPEHHErO
yctponctea CYB[], pennukaumio, onTMmm3saLmio 3anpocos 1 pag
Ipyrvix Tem. PaclumpeHHbIn Kypc npeanonaraer, YTo K Temam
6a30BOro Kypca BO3BpaLLaTbCs He HYXKHO. Te e MPUHLMMbI NexaT
B OCHOBe fiefleHNA Ha ABe YacTu Kypca AJ1A pa3paboTumnKoB.

Kaxgbiin Kypc npefcraBnaet cob6om cBA3aHHbIN HAabop TeMm,
nocsiefoBaTeNbHO PacKpbIBAIOLMX ero cogeprkaHue (B oTamume
OT AOKYMeHTaLuu, rae Heo6xo4uMble CBEAEHVS MOTYT ObITb
pa3bpocaHbl N0 pa3HbIM rnaBam). Kaxgaa Tema coctonT

13 TEOPETUUYECKON YacTh 1 NPAKTUKIN. Teopus — 3TO He TONbKO
npe3eHTauus, HO B GONbLUMHCTBE Cly4YaeB eLle U AeMOHCTpaLus
paboTbl Ha «wKMBOI» cUcTeMe. Ha npakTuke cnyLatensam
npepasiaraeTca BbINOMHUTL PAL 3aflaHNIA ANA 3aKpenneHus
NpongeHHoro MaTepuana.

Tembl nofieneHbl Takum o06pasom, UTobbl TeopeTryecKasn YacTb
He NpeBbILlana Yaca, Tak Kak 6osbliee BpeMsA 3HaUNTeNIbHO
YCNOXKHAET BOCNpuATEe MaTepuana. [NpakTuka, Kak npasuso,
He npesbliwaeT 30 MUHYT.

B KauecTBe MaTepranoB ciyllaTenaM BblAOTCA Npe3eHTaunm

C NofiPOGHBIMN KOMMEHTaPUAMY K KaXKLoMy cnaify, pesynbrat
paboTbl LEMOHCTPALMIOHHbBIX CKPUMTOB 1 PeLUeHNs MPaKTUYeCcKrX
3aaHuN.

[lnA HEKOMMEpPUECKOro UCMOMb30BaHWsA MaTepuarbl KypcoB
[OCTYMHbI Ha HaLLeMm caiiTe BCEM »KeslaloLUM.
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Kypcbl ana agMmnHUCTpaTopos

DBA1. AamuHuctpupoBaHue PostgreSQL.
ba3oBbil Kypc

MpopomknTenbHOCTb: 3 AHA

MpenBapuTenbHble 3HaHWA:

BnageHwue Unix.
MuHUManbHble cBefeHuA o 6asax gaHHbIX 1 SQL.

Kakue HaBbIK/ 6yfyT nonyyeHbl:

Ob6uee npepctaBneHne o PostgreSQL n ero apxutekType.
YcTaHOBKa, 6a30Bas HacTpolika, 3anyck CYB/.
YnpasneHve nonb3oBaTenamm, AaHHbIMK, JOCTYNOM.
basosble 3agaun cCONPOBOXAEHNA 1 MOHUTOPWUHTA.
Pe3epBHOe KoMvpoBaHue 1 BOCCTaHOBIEHME.

Tembi:
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1. BBegeHue B PostgreSQL

2. ApxutekTtypa PostgreSQL

3. YcTaHoBKa PostgreSQL

4. Vicnonb3oBaHue psql

5. basbl AaHHbIX

6. TabnnuHble MPOCTPaHCTBa

7. CncTeMHbIN KaTanor

8. OcHOBHble 06beKTbl B/l

9. Monb3oBaTtenu 1 ponu
10. Cxembl
11. MpuBunerun
12. KoHdurypumpoBaHue cepsepa
13. MogKntoyeHvie 1 ayTeHTUdrKauma
14. MOHUTOPUHT paboTbl CMCTEMbI
15. ConpoBoxpaeHue PostgreSQL
16. Jlornueckoe pesepBrpoBaHune
17. Dusnueckoe pesepBrpoBaHme



Matepuanbl yuebHoro Kypca DBA1 (npeseHTauumu,
AEMOHCTPaLmMK, NpakTUyeckmne 3agaHus,
BU/€03annch NeKLmi) JOCTYMHbI

[J1A CaMOCTOATESIbHOrO U3yYeHUsA No agpecy
www.postgrespro.ru/education/courses/DBAL.

DBA2. AopmuHuctpupoBaHue PostgreSQL.
PaCLulllpeHHbII‘/'l Kypc

MpoponxutenbHOCTb: 5 oHen

MpepBapuTenbHble 3HaHNA:

BnapeHwue Unix.
Ba3oBble 3HaHNA 06 apXMTEKTYpe, yCTaHOBKE, HACTPOIIKe,
obcnyxusaHum CYB/.

Kakue HaBblKv GyflyT nonyyeHbl:

MoHnmaHwme apxutekTypbl PostgreSQL.
MOoHUTOPUHT 1 HacTpoliKa 6a3bl, pelleHve 3agay
ONTYMM3aLMMN NPON3BOANTENIbHOCTN.
BbinonHeHve 3agay conpoBoXaeHuA.
Pe3sepBupoBaHue, pennrkauus, KNoHpoBaHue.

Tembi:

BgedeHue
1. ApxutekTtypa PostgreSQL

M30/194usa U MHO208€pCUOHHOCMb
2. 3onauusa TpaH3akumm
3. CTpaHuLbl 1 Bepcum CTPOK
4. CHUMKU 1 BIOKUPOBKU
5. 0uncrtka
6. ABTOOUMCTKA 1 3aMOpPO3Ka

KypHanuposaHue
7. BydbepHbin KoL
8. Ynpexgaowuii xypHan
9. KoHTponbHas Touka
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Pennukayus

10. Qannosas pennvkauua

11. [oToKOBaA pennnkayma

12. MNepeknioyeHne Ha penanky
13. Pennukaums: BapuaHTbl

OcHo8bl oOnmumu3ayuu

14. O6bpaboTKa 3anpoca

15. MeTopbl goctyna

16. Cnocobbl coefrHeHNA
17. Cratuctumka

18. Vicnonb3oBaHune namsTu
19. MpodunuposaHne

20. OnTMM3aLKmA 3anpocos

PasHble memebl

21. CeKumMoHnpoBaHue

22. Nokanunsauyus

23. O6bHoBNEHNE CepBeEpa
24.YnpaBneHue paclimpeHnamm
25. BHelwwHme faHHble

Matepuanbl yuebHoro Kypca DBA2 (npe3eHTauum, AeMOHCTpauuy,
npaKkTuyeckmne 3afaHus, BUAeO3anuch IEKUUIA) BOCTYMHbI

[ANA CaMOCTOATENIbHOrO M3y4YeHMA No agpecy:
www.postgrespro.ru/education/courses/DBA2.
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Hacking PostgreSQL

Kypc «Hacking PostgreSQL» cobpaH 13 nnyHoro onbita
pa3paboTurKOB Hallel KOMMaHWUK, MaTepUanoB KOHbepeHLuii,
cTaTein U BAYMUYMBOTO YTEHUA JOKYMEHTaLMMN U UCXOAHbIX KOLOB.
B nepByio ouepenb OH appecoBaH HauvHaloWMM pa3paboTurikam
agpa PostgreSQL, Ho 6yfeT UHTEpeCceH 1 afMUHUCTPATOPaM,
KOTOPbIM MHOTAA NPUXOANTCA 06PaLLATbCA K KoLy, U MPOCTO BCEM
HepaBHOAYLUHbIM K apXMTEKType 60MbLION CUCTEMbI U XKenatoLwmm
Y3HaTb, «KaK 3TO paboTaeT Ha caMmoM Aene?».

MpenBapuTenbHble 3HaHWA:

3HaHuA ocHOB fA3blka SQL, dyHKUMOHaNa TpaH3aKuuii,
VNHLOEKCOB U T. M.

3HaHue A3bika C B 06bemMe, LOCTaTOUHOM KakK MUHUMYM
LA YTEHNA NCXOAHBIX KOAOB (Nyylle UMeTb
npakTUyeckne HaBblKK).

3HaKOMCTBO C 6a30BbIMY CTPYKTYpPamui 11 aniropuTMamu.

Tembi:

1. 0630p apxmTeKTYpbI

2. CoobuectBo PostgreSQL 1 MHCTPYMeHTbI pa3paboTurka

3. Pacwmpsaemoctb

4. 0630p UCXOAHOTO KoAa

5. Ousmnyeckoe npeacTaBneHve faHHbIX

6. Pazpensemas namATb U 6NIOKUPOBKM

7. JlokanbHaa NamATb NPOLECcoB

8. ba3oBoe ycTpOMCTBO NNaHNPOBLUMKa
1 UCMONHMTENA 3anpoCoB

Matepuanbl Kypca Hacking PostgreSQL
LOCTYMNHbI ANA CAMOCTOATENIbHOTO

n3yyeHna no agpecy
www . postgrespro.ru/education/courses/hacking
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Kypcbl ansa paspabotunkos

KprbI ana pa3pa60TLWIKOB Haxo[ATCA B npouecce noArotoBku
N OOJIXXKHbI MOABUTLCA B Camoe 6nuxariee BpemA.

lne npontn obyueHune

Ecnu Bbl XOTUTE NPOTN 0BYUEHKE MO NepeuncieHHbIM Kypcam

B CMeLMann3npoBaHHOM y4e6HOM LEHTPE, MO PYKOBOLCTBOM
OMbITHOrO NpenofaBaTens 1 c nonyyeHrem ceptTnduKaTa, To ecTb

1 Takaa BO3MOXKHOCTb. Mbl aBTOPM30Bann HECKONbKO N3BECTHbIX
YUeOHbIX LIEHTPOB, KOTOPble YMTAIOT HaLW KYPCbl. VX CMCOK MOXHO
NOCMOTPETb 3AeChb:

www.postgrespro.ru/education/where
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[NyTeBOoauTennb
No ranakTuke

HoBoctn n 06¢cyxpeHnsa

Ecnu Bbl cobrpaeTech paboTaThb ¢ PostgreSQL, Bam 3axoueTca O6bITb
B KypCe COObITUI, y3HaBaTb O HOBbIX BO3MOXXHOCTAX NPeACTOALLero
BbINYCKa, 3HAKOMUTbCA C APYrMmMy HoBOCTAMU. MHOro nioaen BeayT
cBow 6510rM, My6NMKYA MHTEPeCHble 1 Nosie3Hble MaTepuansbl.
YRo6HbBIN CMOCO6 MONYUUTb BCE aHM0A3bIYHbIE 3aMETKI B OfHOM
mecTe — ynTaTb CanT planet.postgresql.org.

He 3a6biBaiiTe 1 Npo wiki.postgresql.org — cOOPHUK CTaTen,
noAfepPK1BaeMbl U pa3BMBaeMblii COOOLLECTBOM. 34eCh Bbl
HalijeTe OTBETbl Ha YacTo 3aflaBaeMble BOMPOChI, 0byvatoLye
mMaTepuansbl, CTaTby MPO HAaCTPONKY 1 ONTUMK3aLNIo, MPO
0CO6eHHOCTM MUrpaLumm ¢ pasHbix CYB[] n mHoro gpyroe.

YacTb maTepuranos 3TOro canta AOCTYMNHA Y Ha PYCCKOM A3bIKe:
wiki.postgresql.org/wiki/Russian. Bbl ToXe MoXeTe MOMOLLb
Coob6LLecTBY, NepeBefs 3aUHTEPECOBABLUYIO BaC aHIMOA3bIUHYIO
cTaTbio.

OKono [ByX TbICAY PYCCKOA3bIYHbIX NONb3oBaTenen PostgreSQL
BXOAAT B rpynny «PostgreSQL B Poccun» Ha deiicbyke
(www . facebook .com/groups/postgresql).

CBOW BOMPOC MOXHO 3aaTb 1 Ha MPOGUIbHbIX CaiTax.

Hanpumep, Ha stackoverflow. com Ha aHIMNACKOM fA3blKe UK
ru.stackoverflow.comHa pycckoMm (He 3abyabTe MOCTaBUTb METKY
«postgresql»), unu Ha popyme

www.sql.ru/forum/postgresql. EHE
HoBocTu Halwen KomnaHum YnTanTe nNo agpecy r
postgrespro.ru/blog.

[=]:
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Cnuckun paccbinkm

Ecnu Bbl XOTUTe y3HaBaTb 060 BCEM MePBbIM, HE JOXKMAACh, MOKa
KTO-HUOYAb HAMMULIET 3aMeTKyY B 6J10T€, YnTalTe CMUCKN PACCbUTKN.
PaspaboTunkm PostgreSQL no ctapon Tpagnumm obcykaatoT mexay
co6ol1 Bce BOMPOChI NCKMOUUTENBHO MO 3IEKTPOHHOI NoYTe.

[inA 3TOro ncnonb3yeTcsa CNUCoK paccbinku pgsql-hackers (yacto
Ha3blBaeMmblin NpocTo «hackers»).

MonHbI NepeyeHb BCeX CMCKOB PACChIKM HAXOAWTCA Mo agpecy
www . postgresql.org/list. Cpegn Hux — pgsql-general

AnAa obcyxaeHna obLwmx Bonpocos, pgsql-bugs ana coobuieHuin

0 HaliieHHbIX oLlWKnbKax U MHorre apyrve. Ha noboi cnncok MoxeT
MOANUCATLCA KaXabliA XenatoLwuid, 4ToObl perynsapHo nomyvatb
COO0bLLEeHNA MO NEKTPOHHON NouTe — KaxkAoe OTAeNbHO

1NV B BUAE fangpkecTa.

[pyroi BapvaHT — Bpems OT BPeMEeHU YnTaTb apXVB COOOLLEHWN,
KOTOPbIV MOXXHO HaTV Ha www . postgresql.org/list, uny,
B HECKOJIbKO 6osiee yno6HOM Bufe, Ha postgresql.nabble.com.

Commitfest

Ewe oguH cnocob 6biTb B Kypce cobbITUiA, He TpaTA Ha 3TO MHOTO
BpemeHu — 3arnAagbiBatb Ha commitfest.postgresql.org. Yepes
3TOT CaiT NpoxofAT Bce natun PostgreSQL.

Meprognueckn OTKPbIBaeTCA «OKHO», B KOTOPOM pa3paboTunKu
perncTpupyioT Natym AN BKIOYEHVA B ONpefeNeHHY0 BepCuio.
Hanpumep, okHo 01.03.2016—31.03.2016 oTHOCKTCA K 9.6,

a cnegyrouiee 3a HUM okHO 01.09.2016—30.09.2016 — yxe

K cnepytoLleii Bepcuin. 3To feNlaeTcs Ans Toro, YToobl MpUMepHO
3a nonrofa fio BbixoAa Hoeol Bepcuun PostgreSQL npekpaTtuTb
npriem HOBbIX BO3MOXXHOCTEN 1 yCneTb CTabunn3npoBaTh KOA,.

MaTuy NPOXOAAT HECKOJbKO 3TaMoB: peLeH3npyioTcs
1 NCNIPABAAIOTCA MO pe3ysbTaTam peLeH3nu, NoTom imbo
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NPUHUMAIOTCA, nm6o NepeHoCATCA B ieaytouiee OKHO, nméo —
eC/in CoBCeM He NoBe3J10 — OTBepPratTCA.

Takvim 06pa3om Bbl MOXKeTe ObITb B Kypce BO3MOXKHOCTEN, KOTopble
y>Ke BKJTI0UEHbI UM NpefnosnaraloTca K BKITIOUYEHNIO B eLle
He BblLLefLLYIo BepCuio.

KoHdepeHunn
B Poccum exerogHo npoBopaATca fBe KpynHble MexAyHapoaHble

KoHepeHLun, cobrpatoLlyie COTHM pa3paboTurkoB
1 nonb3oBatenein PostgreSQL:

15—17 mapTa 2017 — PGConf B MockBe (pgconf . ru)
05-07 niona 2017 — PGDay B CaHkT-leTepbypre (pgday . ru)

KoHdepeHumm no PostgreSQL npoBogATca 1 Bo Bcem Mupe,
Hanpumep:

mam — PGCon B OTT1aBe (pgcon.org)

HOA6Pb — PGConf Europe (npoBofmnTcs B pasHbix
ropopax) (pgconf . eu)

Kpome Toro, B pasHbix ropofax Poccum npoBoaATcA KOHpepeHunn
c 6onee WMPOKOIN TEMATVKOMN, Ha KOTOPbIX NpeACcTaBIeEHO

1 HanpassieHne 6a3 fJaHHbIX 1, B TOM umncne, PostgreSQL.

K Hum oTHOCATCA:

MapT — CodeFest B HoBocubupcke (codefest. ru)
anpenb — Dump B EkatepuH6ypre (dump-conf. ru)
anpenb — SECON B lMeH3e (www. secon. ru)

anpenb — CTauka B YnbsAHoBCKe (nastachku. ru)
fekabpb  — HappyDev B Omcke (happydev. ru)

MomM1Mo KoHbepeHL it MPOXOAAT 1 MeHee opuLmanbHble

perynapHble BCTpeyu; Hanpumep, B Mockse:
www.meetup.com/postgresqlrussia.
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O KoMnaHum

KomnaHnusa Postgres Professional 6bina ocHosaHa B 2015 rogy

1 06befIMHMIA BCEX KIOUEBbIX POCCUICKMX Pa3paboTurKoB, BKNag,
KOTOpPbIX B pa3sutune PostgreSQL cyLiecTBeHeH 1 Nnpu3HaH
MVPOBbIM CO06LLecTBOM. KOMMaHWA ABNAETCA POCCUNCKM
BeHJopoM PostgreSQL v BbinonHAeT pa3paboTku Ha ypoBHe sgpa
CYB[] v paclumpeHuin, okasbiBaeT yCnyri No NPOeKTUPOBaHUIO

1 nopafepKKe NPUKNagHbIX cuctem, murpaumm Ha PostgreSQL.

Komnanua yaensaeT 6onbluoe BHMaHMe 0bpa3oBaTenbHOM
LeATeNbHOCTI, OPraHN3yeT KPYMHeWLLYyo MeXKAyHapOAHYI0
KoHoepeHuuio PgConf.Russia B MockBe 1 NpuHMaeT yyactue
B KOHdepeHLMAX No BCemy MUPY.

Haw appec:

117036, r. MockBsa, yn. AMutpua YnbaHoBa, 4. 7A
TenedoH:

+7 495 150-06-91 [m] ke [m]
Calit KomnaHuu:

postgrespro.ru E

DneKTPOHHaA nouTa:

info@postgrespro.ru
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Ycnyrun

MpombilneHHble pelleHna
Ha ocHoBe PostgreSQL

. MpoeKTrpoBaHe 1 yyacTue B CO3AAHNN KPUTUYHbIX
BbICOKOHArpy»KeHHbIX CUCTEM C MCMOb30BaHNEM
CYB[ PostgreSQL.

. OnTtrmmnsauma KoHdurypaumm CYB[.

. KoHcynbTnposaHue no sonpocam ncnonbosanun CYB[]
B MPOMBbILUNIEHHbIX CUCTEMAX.

. AyamnT cuctem 3akasumka no sonpocam ncnonbsosanua CYBJ,
NPOEKTNPOBaHWs 6a3 AaHHbIX, BbICOKOMPOV3BOANTENbHbIX
1 OTKa30yCTONUMBbIX aPXUTEKTYP.

. BHeppenune CYB[ PostgreSQL.

Ber,OpCKafl TeXHn4YecKas nogaep»Kka

. Bropas n Tpetba nuHum Texnopaepxku CYB[ PostgreSQL
B pexunme 24x7.

. KpyrnocytouHasa noagepKka OnbITHbIMU afMUHUCTPaTOPaMu:
MOHWTOPWHT, BOCCTaHOBJIEHVEe paboToCNoCO6HOCTH, aHanu3
HenpenBUAEHHbIX 06CTOATENbCTB, ObecrneyeHme
NpOoV3BOANTENBHOCTM.

. VcnpasneHrve owmnbokK, obHapyxeHHbix B CYB[]
1 ee pacLuMpeHusXx.
Mmrpauvm NPUKNagHbIX CUCTEM

. AHanm3 MeLMXCA NPUKNALHbIX CUCTEM 1 OnpefeneHmne
CNOXHOCTU nX Murpaumm ¢ apyrnx CYBJ] Ha PostgreSQL.
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. OnpepeneHne apXnTEKTYpbl HOBOTO peLleHNs 1 TpeboBaHui
K lopaboTkam NpuKajHbIX CUCTEM.

. Mwrpaumsa cuctem Ha CYB[] PostgreSQL, B Tom uncne
NeNCTBYIOLNX CUCTEM MOA Harpy3KOon.

. Mopaep»kKa NPUKNaAHbIX pa3paboTurkos
B npoLiecce MUrpaLuu.

Paspa6oTka Ha ypoBHe Afipa 1 pacluMpeHui

. 3aKka3Hble pa3paboTky Ha ypoBHe Aapa CYB/[
1 ee MoAysen pacluMpeHus.

d Co3paHue cneymnanbHbixX Mo,qyne!?u pacwmnpeHna agna peweHna
npuKnagHbiX N CUCTEMHDbIX 3alay 3aKa34yMKa.

. Co3paHmre KacTomn3npoBaHHbIx Bepcuin CYB
B VIHTepecax 3aKa3suuka.

. My6nukauma n3meHeHnn B OCHOBHYI0 Bepcumio koga CYB[.

OpraHusayunsa obyyeHus

. O6yyeHne afMUHUCTPATOPOB 6a3 AaHHbIX paboTe
c CYB/ PostgreSQL.

. O6yueHue pa3paboTUMKOB 1 APXUTEKTOPOB MPUKAAHBIX
cuctem ocobeHHocTaM CYB[] PostgreSQL v apdekTrBHOMY
MCMOMb30BaHMIO €€ [JOCTOVHCTB.

. NHpopmmnpoBaHMe 0 HOBOW GYHKLMOHANBHOCTU 11 BaKHbIX
N3MEHEeHMNAX B HOBbIX BEPCUAX.

. MpoBeneHne ceMnHapoB No pa3bopy NPOEKTOB 3aKa3uMKOB.
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Postgres Professional — poccuiicknin BeHgop CYB[
PostgreSQL n pa3pabotunk CYB/ Postgres Pro.

KomnaHus ABnaeTcs uneHom MexzayHapogHoro
coobuectsa PostgreSQL v npurnawaet
pa3paboTumkoB K yyactuio B Open Source
MpOoeKTax.

B Postgres Professional pabotatoT Begyuive
poccuiickme paspabotunku PostgreSQL (major
contributor), nprM3HaHHble MeXXayHapoaHbIM
coobuiecteom. B PostgreSQL 9.6 Bowwnu 63 natya,
pa3paboTaHHble COTPYAHUKaMV KOMMaHWN.

Ha ceropHawHWin geHb Postgres Professional
npefocTaBaAeT ycnyry MUrpaLum, Nnoanep)Ku,
pa3paboTKK, KOHCANTUHIA 1 00yYeHUA.

KomnaHua paboTaeT ¢ KpynHbIMM POCCUACKMMM
3aKa3uvkamu pasnnyHbIX OTpacheil.

Ta KHUrA — Halll BKMaf B Pa3BUTME POCCUICKOTO
coobuiecTsa Postgres.

KHuvra Ha canTe:
https://postgrespro.ru/education/introbook

info@postgrespro.ru
WWW.postgrespro.ru
+7 (495) 150-06-91

Bce npasa 3alyieHbl.
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